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Summary 
Despite the positive short- and long-term health effects of regular moderate-to-vigorous physical activity 
(MVPA), the majority of children and adolescents worldwide do not meet the international 
recommendation of at least 60 min of MVPA per day. MVPA levels and participation rates in sports are 
globally declining, especially during adolescence. Hence, the overall aim of this dissertation was to 
investigate how children and adolescents can be motivated to develop an active lifestyle. More specifically, 
we looked into the role of a behavior setting (i.e., extracurricular school-based sports) and several 
intrapersonal factors (i.e., actual and perceived motor competence). 
In the first part of the original research included in this dissertation (chapters 1.1 and 1.2), we examined 
how extracurricular school-based sports might contribute to the development of an active lifestyle, 
especially in children and adolescents who are not active in community sports activities and/or have an 
inactive lifestyle. The studies among Flemish children (in late childhood) and adolescents revealed that 
approximately three quarters of the children (76%) and about 29% of the adolescents participated at least 
once per year in extracurricular school-based sports. Participation rates of youngsters at risk for an inactive 
lifestyle were encouraging with respectively 65% and 20% of the children and adolescents without 
community sports membership participating, and 68% of the girls in late childhood and 22% of the female 
adolescents. Furthermore, the results indicated that extracurricular school-based sports participants were 
more physically active and more autonomously motivated towards sports than their non-participating 
peers. Higher participation rates, especially among youngsters at risk for an inactive lifestyle, may thus 
contribute to more children and adolescents obtaining the health-related recommendations of at least 60 
min of MVPA per day, and developing more autonomous forms of motivation towards sports. To obtain 
higher participation rates, it is recommended that more schools adopt an extracurricular school-based 
sports program and that the existing programs are further optimized and adapted to the youngsters’ 
interests.  
In the second part of the original research included in this dissertation (chapters 2.1, 2.2, 2.3, 2.4, and 2.5), 
the conceptual model (developed by Stodden et al., 2008) that outlines relationships between motor 
competence and physical activity across childhood was, in the context of this dissertation, used as a 
framework to examine the role of motor competence. Self-Determination Theory (Deci & Ryan, 2000), a 
broad theory on human motivation, was used as a framework to examine the relationships between motor 
competence, autonomous motivation and physical activity. We examined (1) how actual and perceived 
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motor competence relate to each other, (2) how actual and perceived motor competence (separately and 
combined) relate to physical activity engagement, (3) how children’s and adolescents’ actual and 
perceived motor competence (separately and combined) relate to autonomous motivation towards 
physical education and sports, and (4) how all underlying mechanisms of physical activity as described by 
the conceptual model (i.e., actual and perceived motor competence) and Self-Determination Theory (i.e., 
competence satisfaction and autonomous motivation for sports) interact and predict sports participation. 
These research questions were addressed in a sample of American children in middle and late childhood, 
in two different samples of Flemish children in middle and late childhood, and in a sample of Flemish 
adolescents.  
The results indicated overall positive, small to moderate, correlations between actual and perceived motor 
competence while person-centered analyses showed that youngsters with similar actual motor 
competence levels could substantially differ in the degree to which they perceive themselves as 
competent.  
Actual and perceived motor competence were positively related to children’s and adolescents’ physical 
activity levels with a minimal level of actual motor competence being a prerequisite for children to develop 
and/or maintain a physically active lifestyle. Children and adolescents combining relatively low levels of 
actual motor competence with relatively low levels of perceived motor competence were in general the 
least physically active while their peers with relatively high levels of actual and perceived motor 
competence were overall the most physically active.  
Actual and perceived motor competence were also found to positively relate to youngsters’ levels of 
autonomous motivation towards physical education and/or sports. The combination of relatively low 
levels of actual motor competence and relatively low levels of perceived motor competence was also in 
relation to autonomous motivation the least beneficial profile. 
Furthermore, we found correlational support for the underlying pathways of physical activity as proposed 
by the conceptual model (Stodden et al., 2008) and Self-Determination Theory (Deci & Ryan, 2000). 
However, when simultaneously investigating the mediating role of perceived motor competence, 
competence satisfaction, and autonomous motivation in the relationship between youngsters’ actual 
motor competence and sports participation, only perceived motor competence was found to be a 
significant mediator in the relationship between actual motor competence and sports participation. 
In conclusion, it is important to foster both actual and perceived motor competence in children and 
adolescents. Actual motor competence can be improved through participation in organized movement 
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activities from an early age on, while perceived motor competence can be enhanced through autonomy 
and competence supportive teaching practices and differentiated instruction. 
 
Samenvatting 
Uit onderzoek blijkt dat matig tot zwaar intense fysieke activiteit op regelmatige basis tijdens de kindertijd 
en adolescentie heel wat gezondheidsvoordelen oplevert, zowel op korte als op lange termijn (Janssen & 
LeBlanc, 2010). Recente cijfers tonen echter aan dat wereldwijd heel wat jongeren de internationale 
richtlijn van minstens 60 minuten matig tot zwaar intense fysieke activiteit per dag niet halen en dus ook 
niet genieten van de gezondheidsvoordelen die daaraan gekoppeld zijn. Bovendien is vastgesteld dat 
adolescenten steeds minder deelnemen aan georganiseerde sport. Om op deze alarmerende cijfers te 
kunnen inspelen, is het noodzakelijk meer inzicht te krijgen in de factoren die een bepalende rol spelen in 
de ontwikkeling van een fysiek actieve levensstijl bij jongeren. De centrale doelstelling van deze 
doctoraatsthesis was dan ook om de rol van een aantal van deze factoren te onderzoeken, met name 
extra-curriculaire schoolsport en motorische competentie.  
In het eerste onderzoeksluik van deze doctoraatsthesis (hoofdstuk 1.1 en 1.2) werd onderzocht hoe 
schoolsport kan bijdragen tot de ontwikkeling van een actieve levensstijl bij kinderen van het vijfde en 
zesde leerjaar en bij adolescenten uit het secundair onderwijs. Bijzondere aandacht ging daarbij naar 
jongeren die geen lid zijn van een sportclub en naar meisjes, aangezien beide groepen een verhoogd risico 
lopen op onvoldoende fysieke activiteit. Uit de resultaten bleek dat schoolsport bij de overgang van het 
lager naar het secundair onderwijs aan populariteit moet inboeten. In lagere scholen met een 
schoolsportaanbod neemt meer dan drie vierde (76%) van de leerlingen van de derde graad minstens 
eenmaal per schooljaar deel aan schoolsport, terwijl dat in het secundair onderwijs nog slechts 29% is. De 
deelnamecijfers in de groepen met een risicoprofiel voor een inactieve levensstijl waren iets lager dan de 
algemene deelnamecijfers maar waren desalniettemin hoopgevend met deelnamecijfers van 
respectievelijk 65% en 22% van de kinderen en adolescenten die geen lid zijn van een sportclub, en van 
68% van de meisjes in het vijfde en zesde leerjaar en 22% van de meisjes in het secundair onderwijs. De 
resultaten toonden ook aan dat deelname aan schoolsport gerelateerd is aan een hogere mate van fysieke 
activiteit en een betere sportmotivatie. Hogere deelnamecijfers zouden dus kunnen leiden tot een stijging 
van het aantal jongeren dat de richtlijn haalt van minstens 60 minuten matig tot zwaar intense fysieke 
activiteit per dag, en de daaraan gekoppelde gezondheidsvoordelen. Het is dan ook aangeraden om 
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schoolsport verder te optimaliseren om nog meer jongeren te bereiken, en dan vooral die met een 
risicoprofiel. Dit kan in de eerste plaats door het aantal scholen dat schoolsport aanbiedt uit te breiden. 
Verder is het ook aangewezen om het bestaande schoolsportaanbod beter af te stemmen op de interesses 
van de leerlingen.  
In het tweede onderzoeksluik van deze doctoraatsthesis (hoofdstuk 2.1, 2.2, 2.3, 2.4, en 2.5) werd het 
conceptueel model dat de relaties tussen motorische competentie en fysieke activiteit doorheen de 
kindertijd in kaart brengt (ontwikkeld door Stodden et al., 2008) gebruikt als theoretisch kader om de rol 
van motorische competentie in de ontwikkeling van een actieve levensstijl te onderzoeken. De Zelf-
Determinatie Theorie (Deci & Ryan, 2000), een macrotheorie over menselijke motivatie, werd gebruikt als 
theoretisch kader om de relatie tussen motorische competentie, autonome motivatie en fysieke activiteit 
te onderzoeken. Concreet werd in een steekproef van Amerikaanse kinderen, in twee verschillende 
steekproeven van Vlaamse kinderen, en in een steekproef van Vlaamse adolescenten nagegaan (1) hoe 
werkelijke en waargenomen motorische competentie zich tot elkaar verhouden, (2) hoe werkelijke en 
waargenomen motorische competentie zich verhouden tot fysieke activiteit, (3) hoe beide vormen van 
motorische competentie zich verhouden tot autonome motivatie voor lichamelijke opvoeding en sport, en 
(4) hoe de onderliggende mechanismen van fysieke activiteit, zoals beschreven door het conceptueel 
model (werkelijk en waargenomen motorische competentie) en de Zelf-Determinatie Theorie 
(competentiesatisfactie en autonome sport-motivatie) interageren en gezamenlijk sportdeelname kunnen 
voorspellen.  
De resultaten toonden aan dat er een positief, doch beperkt, verband is tussen de werkelijke motorische 
competentie van jongeren en hun waargenomen motorische competentie. Uit persoonsgerichte analyses 
bleek verder dat jongeren met een gelijkaardige werkelijke motorische competentie aanzienlijk van elkaar 
kunnen verschillen in de mate waarin ze zichzelf als competent beschouwen. 
De werkelijke en waargenomen motorische competentie van kinderen en adolescenten was positief 
gerelateerd aan hun fysieke activiteit. Bij kinderen bleek het beschikken over een minimale motorische 
competentie een voorwaarde te zijn voor het ontwikkelen en/of onderhouden van een fysiek actieve 
levensstijl. Jongeren met een relatief lage werkelijke en waargenomen motorische competentie waren 
over het algemeen het minst fysiek actief, terwijl jongeren met een relatief hoge werkelijke en 
waargenomen motorische competentie doorgaans het meest fysiek actief waren. 
Werkelijke en waargenomen motorische competentie waren ook positief gerelateerd aan autonome 
motivatie voor de les lichamelijke opvoeding en voor sport. De combinatie van een relatief lage werkelijke 
9 
 
en motorische competentie en een relatief lage waargenomen motorische competentie bleek ook op het 
vlak van autonome motivatie het minst gunstig te zijn. 
Ten slotte vonden we ook evidentie dat een aantal factoren (zoals verondersteld door het conceptueel 
model en de Zelf-Determinatie Theorie) daadwerkelijk aan de basis liggen van fysieke activiteit. Wanneer 
het mediërende effect van waargenomen motorische competentie, competentiesatisfactie, en autonome 
motivatie simultaan werd onderzocht in de relatie tussen de werkelijke motorische competentie van 
jongeren en hun sportdeelname, bleek echter enkel waargenomen motorische competentie een 
significante mediator te zijn. 
We kunnen dus besluiten dat het belangrijk is om bij jongeren de werkelijke en waargenomen motorische 
competentie van jongs af aan te stimuleren. Dit kan door jongeren te laten deelnemen aan georganiseerde 
bewegingsactiviteiten waarbij de begeleiders competentie-ondersteunende en gedifferentieerde 
instructies toepassen.  
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1 Introduction 
An impressive body of literature has shown that moderate-to-vigorous physical activity (MVPA) during 
childhood and adolescence is associated with physical, psychological, and social health benefits in the 
short- and long-term (e.g., Janssen & LeBlanc, 2010; Reiner, Niermann, Jekauc, & Woll, 2013). MVPA is 
defined as any bodily movement produced by skeletal muscles that requires energy expenditure greater 
than three metabolic equivalents (i.e., 3 kcal/kg/hour; Caspersen, Powell, & Christenson, 1985; Centers 
for Disease Control, 2010). This corresponds to activities during which one breathes faster than usual (and 
might produce sweat). Despite the well-known positive health effects of regular MVPA, the majority of 
children and adolescents do not meet the current worldwide recommendation of at least 60 min of MVPA 
per day (World Health Organization, 2014; Tremblay et al., 2016) and MVPA levels globally decline through 
childhood with a steep drop in adolescence (Knuth & Hallel, 2009; Kalman et al., 2015). Data among 
American children showed that 42% of the 6- to 11-year-olds meet the MVPA guideline (Troiano et al., 
2008) while a study among 10- to 12-year-old children from five European countries revealed that only 
16.8% of the boys and 4.6% of the girls meet this benchmark (Verloigne et al., 2012). A recent collaborative 
cross-national study by the World Health Organization among older children and adolescents from 44 
countries and regions across Europe and North America found that only 25% of the 11-year-olds, 20% of 
the 13-year-olds, and 16% of the 15-year-olds engage in at least 60 min of MVPA per day (World Health 
Organization, 2014). The most recent Belgian numbers are even more alarming with only 7% of 6- to 9-
year-old children and 2% of 10- to 17-year-old adolescents meeting the MVPA guideline (Wijtzes et al., 
2016). Furthermore, the decline in MVPA levels goes along with decreasing participation rates in sports 
with increasing age, especially in late adolescence (Brettschneider & Naul, 2007). A Canadian study found 
that the proportion of 15- to 19-year-old adolescents regularly participating in sports dropped from 75% 
in 1992 to 58% in 2005 (Berger, O'Reilly, Parent, Séguin, & Hernandez, 2008). A more recent study in the 
Australian state of Victoria found a progressively continuing decline in participation rates in five popular 
sports (Australian rules football, basketball, cricket, hockey and netball) with 23% of 15- to 19-year-old 
adolescents participating compared to 40% of 10-14-year-olds (Eime, Harvey, Charity, & Payne, 2016). 
Sport is described as ‘all forms of physical activity which, through casual or organized participation, aim at 
obtaining results in competitions at all levels, at expressing or improving physical fitness and mental well-
being, or at forming social relationships’ (Article 2 of the revised European sports charter, Council of 
Europe, 2001). Sports participation contributes to children’s and adolescents’ overall engagement in 
MVPA (Omorou, Erpelding, Escalon, & Vuillemin, 2013) and is accordingly associated with numerous 
health benefits (e.g., Bailey, 2006; Vandorpe et al., 2012). Given the alarming number of young people not 
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meeting the MVPA recommendations, the declining participation rates in sports (especially during 
adolescence), and the subsequent health disadvantages, the central aim of this dissertation is to 
investigate how children and adolescents can be motivated to develop an active lifestyle.  
 
Because social ecological models provide an overview of all possible underlying factors and mechanisms 
that can influence children’s and adolescents’ engagement in physical activity (Stokols, 1996), and 
simultaneously allow integrating other theories and models (Sallis & Owen, 2015), these models form a 
good framework to position the studies that are part of the current dissertation. Socio-ecological models 
typically use an ‘onion’-layered structure to represent the multiple levels of influence on physical activity 
engagement. One of these models is the commonly used model as proposed by Sallis et al. (2006; Figure 
1). The model consists of four layers. The central layer involves intrapersonal factors, including 
demographics (e.g., age, sex), biological factors (e.g., motor competence), psychological factors (e.g., 
perceived competence, motivation) and the family situation (e.g., number of siblings). The surrounding 
layer consists of the perceived environment (i.e., the way in which an individual perceives the surrounding 
environment in terms of safety, attractiveness, comfort, accessibility, and convenience). The third layer 
focuses on behavior settings such as physical activity offerings in the school environment (e.g., 
extracurricular school-based sports), physical activity equipment in the home environment, and facilities 
in the neighborhood. The fourth and outer layer of the model includes the policy environment, which 
consists of the legislation and policy-related actions that have the potential to affect individuals’ physical 
activity (e.g., mandatory physical education, funding for extracurricular school-based sports). 
 
This dissertation focuses predominantly on intrapersonal factors (i.e., the inner layer of the socio-
ecological model) but also looks into one behavior setting (i.e., the third layer of the socio-ecological 
model), namely the school environment. Firstly, we focus on extracurricular school-based sports as one 
specific aspect of the school environment, and examine how this form of organized sports might contribute 
to motivating youngsters to develop an active lifestyle and to participate in sports. Secondly, we focus on 
intrapersonal factors and look into children’s and adolescents’ motor competence, their perceived 
competence, and their motivation as underlying factors of their participation in physical activities and 
sports. In the current dissertation, the socio-ecological model is used as an overarching framework. 
Intrapersonal factors are framed within 1) a conceptual model (developed by Stodden et al., 2008) that 
outlines relationships between motor competence and physical activity, and 2) Self-Determination Theory 
(Deci & Ryan, 2000), which is a broad theory on human motivation.  
15 
 
In the first section of this dissertation, we describe the main findings and the existing gaps of the current 
literature. Based on these gaps, the research aims and the specific research questions are then described 
in relation to the empirical studies conducted as part of this dissertation. The second section of this 
dissertation contains the empirical studies and the final section consists of a general discussion of the 
study results, followed by an overview of the theoretical and practical implications. 
 
 
Figure 1: The ecological model for physical activity. Adapted from Sallis J.F., Cervero R.B., Ascher W., 
Henderson, K.A., Kraft M.K. & Kerr J. (2006). An ecological approach to creating active living 
communities. Annual Review of Public Health, 27, 297-322  
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2 The school context as a stimulating environment for physical 
activity 
Since education is compulsory in most countries, and more specifically from age six till eighteen in Belgium, 
virtually all children and adolescents attend school. Hence, the school environment is an important ‘level 
of influence’ on children’s and adolescents’ cognitive and social development (Roeser, Eccles, & Sameroff, 
2000). The school environment also (partially) influences whether or not students develop/maintain a 
physically active lifestyle. Research has shown that organized physical activity offerings at schools are 
positively related to students’ MVPA levels (e.g., Sallis et al., 2003). Organized physical activity offerings at 
schools can be divided into intra-curricular Physical Education (PE) and extracurricular school-based sports. 
PE is generally recognized as an important intra-curricular medium through which children and 
adolescents are stimulated to engage in MVPA (Haerens, Kirk, Cardon, De Bourdeaudhuij, & Vansteenkiste, 
2010; Haerens, Kirk, Cardon, & De Bourdeaudhuij, 2011). After all, developing a healthy and physically 
active lifestyle is an important aim of PE and is as such included in most countries’ national PE-curriculum 
(e.g., Department for Education, 2014; Onderwijs Vlaanderen, 2016). Most countries have legal 
requirements for PE in schools (89% of elementary schools and 87% of secondary schools within general 
education systems; Hardman, 2008). However, in most school curricula PE hours are limited (with average 
weekly timetable allocations in the European Union of 109 min in elementary schools and 101 min in 
secondary schools) and within this limited curricular time, other learning objectives (next to the promotion 
of a physically active lifestyle and sports participation) need to be achieved (Pühse & Gerber, 2005; 
Hardman, 2008). Therefore, possible additional sources for engagement in and the promotion of physical 
activity and sports participation, need to be examined. In the literature, five extracurricular components 
are identified: 1) sports and physical activity during lunch break, 2) after-school sports and physical activity, 
3) active schoolyards or playgrounds, 4) active commuting to school, and 5) health education (Van Acker 
et al., 2011). The focus of this dissertation is on two of these sources: sports and physical activity during 
lunch break and after-school sports and physical activity, together referred to as extracurricular school-
based sports. 
 
2.1 Definition extracurricular school-based sports 
In the context of this dissertation, extracurricular school-based sports are defined as all sports in which 
students can voluntarily participate and that are not included in the school curriculum but organized by or 
in cooperation with the school. They usually take place during lunch break, during after-school hours, or 
17 
 
on Wednesday-afternoon (typically a free afternoon in Flemish schools). Within the literature, various 
names and definitions of extracurricular school-based sports are used interchangeably (e.g., after-school 
sports, extracurricular PE, school sports), due to differences that exist between the uses of terminology in 
different educational systems. To grasp a better understanding of the term ‘extracurricular school-based 
sports’, it is necessary to frame this concept in an (inter)national context. 
 
2.2 Extracurricular school-based sports in the national and international context 
Extracurricular school-based sports have a richer and more extensive tradition in some countries, 
particularly in the Anglo-Saxon world, than in Flanders, the northern, Dutch-speaking part of Belgium 
(Stokvis, 2009). In some countries (e.g., the United States), schools are the main provider of organized 
sports, especially for adolescents, while in other countries (including Belgium), organized sports are mainly 
delivered by community-based sports organizations. As a consequence, only 26% of the elementary 
schools and 35% of the secondary schools in Flanders offer extracurricular school-based sports to their 
students (Van Acker et al., 2011) by means of a self-organized program and/or activities organized by the 
Flemish School Sports Foundation (Stichting Vlaamse Schoolsport, SVS). SVS is the coordinating agency for 
extracurricular school-based sports in Flanders. The foundation’s aims are 1) to offer all students, 
irrespective of their abilities or orientation, high quality opportunities to participate in sports through 
extracurricular school-based sports, and 2) to encourage all students to lifelong participation in organized 
and/or unorganized sports activities (SVS, 2017). Furthermore, the focus, the aims, and the content of 
Flemish (and other European) extracurricular school-based sports programs differ from those of countries 
in which extracurricular school-based sports are the foremost form of organized sports. Extracurricular 
school-based sports in most Anglo-Saxon countries mainly include the more performance-oriented, 
interscholastic sports where teams from different schools compete against each other in a league (Park, 
2007; Van Acker et al., 2011; Bocarro, Kanters, Casper, & Forrester, 2008; Pot & Van Hilvoorde, 2013). The 
focus of these interscholastic sports is primarily on popular sports (e.g., basketball, soccer, track and field) 
and the competitive aspect prevails. Only students with a high motor competence and excellent sport 
specific skills are considered for a selection for one of the school sports teams. The less athletic students 
on the other hand have little to no chance of being selected to defend the honor of their school. In 
Flanders, extracurricular school-based sports mainly consist of intramural sports, in which students engage 
in sports with or against students from their own school (Stokvis, 2009). Intramural sports are less 
performance driven than interscholastic sports and typically aim at reaching children and adolescents who 
are at risk of an inactive lifestyle (Wechsler, Devereaux, Davis, & Collins, 2000; Van Acker et al., 2011; Pot 
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& Van Hilvoorde, 2013). More specifically, they aim at reaching youngsters who do not engage in other 
forms of organized sports, children and adolescents with a low socio-economic status (SES), minority 
groups, youngsters with low motor competence and/or overweight, and girls (Lubans, Morgan, Cliff, 
Barnett, & Okely, 2010; Kanters, Bocarro, Edwards, Casper, & Floyd, 2013). As such, intramural sports can 
be seen as a quality alternative for community-based sports through which youngsters can explore their 
sports skills in a variety of activities (Pot & Van Hilvoorde, 2013). This vision is also reflected in the 
description of the main target group of SVS: all school-aged youngsters from elementary, secondary, and 
special education; including sports-talented children, those who are already active in community sports 
clubs, and those who do not or not regularly participate in sports outside the school context (SVS, 2017). 
In the US, studies have shown that intramural sports (despite being less often organized in the US) attract 
more students than interscholastic sports and may be especially appealing to students from low income 
and racially diverse households (Kanters et al., 2013). Extracurricular school-based sports as organized in 
the Flemish context are usually free of charge, or at least considerably less expensive than the average 
community-based sports membership. This makes extracurricular school-based sports more accessible, 
especially for (young) adolescents with few financial resources (e.g., youngsters with a low SES), or those 
who have limited financial and/or logistical support from their parents (Edwards, Bocarro, & Kanters, 
2013). Another advantage of extracurricular school-based sports, especially for vulnerable students, is that 
students can participate in organized sports in a familiar environment in the presence of class- and/or 
school-friends (Gordon-Larsen, Adair, & Popkin, 2002; Van Acker et al., 2011).  
Both interscholastic and intramural sports have been found to be associated with a number of beneficial 
outcomes, which are addressed in the next paragraphs. It is indicated in each case whether the mentioned 
studies investigated interscholastic sports, intramural sports or a combination of both (unless this was not 
specified in the described study). 
 
2.3 Extracurricular school-based sports participation in relation to health-
related factors and academic performance 
In the last decades, numerous cross-sectional and longitudinal studies have reported positive associations 
between extracurricular school-based sports participation on the one hand and psychological, social, and 
physiological health benefits, and academic performance on the other hand (e.g., Barber, Eccles, & Stone, 
2001; Broh, 2002; Harrison & Narayan, 2003; Fredricks & Eccles, 2006). Barber and colleagues (2001) found 
that sports-participation (including interscholastic and intramural sports) in 10th-grade American 
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adolescents (approximately 15- to 16-years old and mostly from middle-class families) was associated with 
higher levels of self-esteem, lower levels of depression, emotional distress, and social isolation, and a 
number of positive educational and occupational outcomes (e.g., rates of college graduation and 
employment) in early adulthood (i.e., six years after 10th grade). These results were later confirmed and 
expanded by several other studies among American adolescents. Broh (2002) found that interscholastic 
sports participation among American 8th-graders (approximately 13- to 14-years old) prevented social 
isolation, and as such positively influenced academic achievement. A study among 50,168 secondary 
school students from 326 public school districts in Minnesota revealed that extracurricular school-based 
sports participation was associated with a healthy self-image and a lower likelihood of both emotional 
distress and suicidal behavior (Harrison & Narayan, 2003). Fredricks and Eccles (2006) found that African 
American and European American 11th-graders’ (approximately 16- to 17-years old) participation in 
extracurricular school-based sports and/or other organized sports was positively associated with 
psychological adjustment, civic engagement, academic achievement, and educational status in late 
adolescence (i.e., one year after graduating high school). A study among American 14- to 19-year-old 
adolescents revealed that extracurricular school-based sports participation is also positively related to 
physiological health (Beets & Pitetti, 2005). Students who participated in physical education and 
extracurricular school-based sports exhibited greater cardiovascular fitness levels than students who only 
participated in physical education. Nevertheless, both groups did not differ from each other in relation to 
body mass index. Likewise, a study among Australian 12- to 17-year olds indicated no significant 
association between participation in organized sports (including extracurricular school-based sports) and 
likelihood to be obese or overweight (Vella, Cliff, Okely, Scully, & Morley, 2013).  
Together, these studies show that extracurricular school-based sports participation is positively associated 
with psychological health, at least one physiological health-related factor, social well-being, and academic 
performance.  
 
Participation in extracurricular school-based sports has also been directly positively linked to overall 
physical activity and sports participation in the short- and long-term. A number of retrospective studies 
among Canadian (Curtis, McTeer, & White, 1999) and American adults (Howell & McKenzie, 1987; Dohle 
& Wansink, 2013) showed that participation in interscholastic and/or intramural sports during high school 
years was positively related to sports participation and physical activity in adulthood. While the effects in 
the Canadian study were found both for men and women of different ages and with different social 
backgrounds, the American studies only found significant tracking effects among men. More recently, 
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cross-sectional studies among Canadian (Kurc & Leatherdale, 2009) and European adolescents (Silva et al., 
2010; Belton, Prior, Wickel, & Woods, 2016) confirmed positive associations between extracurricular 
school-based sports participation and physical activity levels. However, more studies among European 
adolescents are needed since the study samples consisted of small and specific subgroups: 174 Irish male 
12- to 15-year-olds from disadvantaged schools (Belton et al., 2016) and 208 Portuguese 12- to 18-year-
old adolescents (Silva et al., 2010). Studies among younger age groups are also desired since (early) 
adolescence is known to be a risk period for declining physical activity levels (Knuth & Hallel, 2009; Kalman 
et al., 2015). Moreover, it is not clear which underlying mechanisms can explain such positive effects. One 
psychological factor that has not yet been investigated in relation to extracurricular school-based sports 
participation is students’ motivation. Because it is known that children’s and adolescents’ motivation to 
engage in physical activity and sports is positively related to their actual engagement in physical activity 
and sports (Teixeira, Carraca, Markland, Silva, & Ryan, 2012), it is important to investigate the motivational 
impact of youngsters’ participation in extracurricular school-based sports. 
 
2.4 Extracurricular school-based sports offerings and participation rates 
Commonly offered extracurricular school-based sports in Anglo-Saxon countries (which aim at reaching 
students with excellent motor competence and sport specific skills) are track and field and popular (team) 
sports such as basketball, soccer, baseball/softball (US), football (US, mainly for boys), volleyball (US, 
England & Wales, mainly for girls), rugby (England & Wales, mainly for boys), and netball (England & Wales, 
mainly for girls; Cohen, Taylor, Zonta, Vestal, & Schuster, 2007; Penney & Harris, 2007; Kanters et al., 
2013). Studies in the last 15 years reported average participation rates in extracurricular school-based 
sports in Anglo-Saxon countries between 31% (US, Cohen et al., 2007; Kanters et al., 2013) and 57% 
(Harrison & Narayan, 2003) in the US, and between 47% (Wales, Sports Council Wales, 2009) and 72% 
(England, Sport England, 2003) in England.  
Extracurricular school-based sports in Flanders (and by extension Belgium and most other European 
countries) aim at facilitating participation of children and adolescents who are at risk of an inactive lifestyle 
(Van Acker et al., 2011; Pot & Van Hilvoorde, 2013). Yet, little research has looked into participation rates 
in extracurricular school-based sports in European samples. It is unclear whether, and to which degree the 
targeted subgroups indeed participate in extracurricular school-based sports. Furthermore, little is known 
about the content of Flemish (and European) extracurricular school-based programs. Further research is 
thus recommended.  
 
21 
 
2.5 Conclusion 
It is clear from the above described studies that extracurricular school-based sports can be seen as an 
alternative for community-based sports. Furthermore, participation in extracurricular school-based sports 
is associated with a number of health-related and other beneficial factors, including higher levels of self-
esteem, increased physical activity levels, and academic performance (e.g., Curtis et al., 1999; Dohle & 
Wansink, 2013). In Anglo-Saxon countries, students with a low motor competence are less likely to be 
selected for one of the school sports teams than their more skilled peers. Extracurricular school-based 
sports in European countries on the other hand mainly aim at reaching students at risk for low activity 
levels, such as students with a low motor competence (Van Acker et al., 2011; Pot & Van Hilvoorde, 2013). 
This brings us to the second part of this dissertation in which we focus on two factors within the inner 
layer of the ecological model for physical activity (Sallis et al., 2006): actual and perceived motor 
competence. 
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3 Motor competence: actual and perceived competence 
Motor competence is one of the biological factors (i.e., actual motor competence) within the inner layer 
of the socio-ecological model (intrapersonal factors; Sallis et al., 2006). The next section of this dissertation 
addresses children’s and adolescents’ motor competence and the perceptions of their motor competence 
in relation to their physical activity levels.  
 
3.1 Definition actual and perceived motor competence 
3.1.1 Actual motor competence 
Motor competence, sometimes referred to as motor coordination, motor proficiency, fundamental 
movement/motor skills, motor ability or motor performance (Robinson et al., 2015), can be defined as the 
degree of skilled performance in a wide range of motor tasks as well as the movement quality, 
coordination and control underlying a particular motor outcome (Burton & Miller, 1998; Gabbard, 2015). 
It is, in other words, the ability to perform a wide range of motor skills in a proficient manner (Haga, 2008). 
These motor skills are typically categorized into different groups. Different classifications have been used 
throughout recent history and across cultures (Zuvela, Bozanic, & Miletic, 2011). Mrakovic and colleagues 
(1993) divide motor skills into four groups: space covering, surmounting obstacles, resistance overcoming, 
and object control skills. Space covering skills consist of rolling, looping, crawling, walking and running to 
cover distances. Surmounting obstacles skills include crawling through a narrow space, climbing, landing, 
or jumping to overcome obstacles. Resistance overcoming skills comprise pushing, pulling, holding and 
carrying to overcome the resistance of objects or individuals. Finally, object control skills contain forms of 
throwing, catching, targeting or shooting that enable the handling of objects (Zuvela et al., 2011). Gallahue 
and Donnelly (2003) only define three categories: object control skills (as defined by Mrakovic, metikos, & 
Findak, 1993), locomotor skills, and stability skills. Locomotor skills are motor skills that require fluid and 
coordinated movements of the body as one moves in one direction or another (e.g., running and hopping; 
Ulrich, 2000). Stability skills can be defined as skills that are required for the ability to sense a shift in the 
relationship of the body parts that alter one’s balance, as well as for the ability to adjust rapidly and 
accurately for these changes with the appropriate compensating movements (e.g., balancing and twisting; 
Gallahue & Donnelly, 2003). Burton and Miller (1998) only distinguish between two of the above 
mentioned categories: locomotor skills and object control skills. The last two classifications are the most 
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commonly used in recent literature and form the basis for most of the tools that have been developed to 
measure motor competence in children and (young) adolescents.  
These tools either allow to assess the outcome of motor skills (e.g., the distance a child can walk backwards 
on a balance beam) or to evaluate the quality of the performance of motor skills (e.g., the presence or 
absence of hip and shoulder rotation in one-handed throwing). Tools which allow us to assess the outcome 
of motor skills are called product-oriented test batteries, while tools which allow to evaluate the quality 
of the performance of motor skills are called process-oriented test-batteries (Gallahue, Ozmum, & 
Goodway, 2012). Both types of tools can be used for various purposes, including identifying children at 
risk for motor delay, developing and/or evaluating interventions aiming at increasing children’s motor 
competence levels, assessing individual progress in motor development, and measuring children’s motor 
competence for scientific research (Ulrich, 2000). Children’s motor competence is often measured by 
occupational therapists, physical therapists, diagnosticians, PE teachers, and researchers in a wide variety 
of settings and target groups, ranging from clinical populations, typically developing children and 
adolescents, to young elite athletes (Ulrich, 2000; D'Hondt et al., 2012; Pion, 2014; Opstoel et al., 2015). 
In the current dissertation, we used a product-oriented test battery and a process-oriented test battery.  
The product-oriented Körperkoordinationstest für Kinder (KTK; Kiphard & Schilling, 1974; Kiphard & 
Schilling, 2007) is a standardised, norm-referenced (based on the performance of 1228 German children 
in 1974, Kiphard & Schilling, 1974) instrument which is widely used in Europe and is suitable for 5- to 14-
year-old children (Iivonen, Sääkslahti, & Laukkanen, 2016). It is a highly reliable and valid instrument with 
high test-retest reliability (.80 ≤ r ≤ .96), inter-rater reliability (r > .85), and intra-rater reliability (.80 < ICC 
< .97; Kiphard & Schilling, 2007; Smits-Engelsman, Henderson, & Michels, 1998; Vandorpe et al., 2011). 
KTK-scores show good correlations with scores on the Movement Assessment Battery for Children (.62 ≤ r 
≤ .65; Henderson & Sugden, 1992; Fransen et al., 2014), scores on the Bruininks-Oseretsky Test of Motor 
Proficiency- Second Edition (.80 ≤ r ≤ .96; Bruininks & Bruininks BD, 2005; Smits-Engelsman et al., 1998), 
and scores on the Motoriktest für vier- bis sechsjährige Kinder (r = .63; Zimmer & Volkamer, 1987; Bardid 
et al., 2016a). It is considered a valuable tool for assessing motor competence (Fransen et al., 2014a). The 
administration of the KTK takes approximately 20 min per child and involves the completion of four 
subtests involves the completion of four subtests: (1) walking backwards along balance beams of 
decreasing width (6.0 cm, 4.5 cm, 3.0 cm), (2) moving sideways by stepping on and moving two wooden 
boards during twenty seconds, (3) two-legged jumping from side to side for fifteen seconds, and (4) one-
legged hopping over foam obstacles with increasing height in consecutive steps of 5 cm. There is also a 
validated short form of the KTK (which we used in two of the studies of this dissertation) that only includes 
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the first three subtests (Novak et al., 2016). In the first subtest, participants are given three trials per beam 
and can obtain a maximum score of 72 (i.e., maximum 8 steps per trial). In the second subtest, participants 
are given two trials and they get two points for each transition to the next board (one point for moving 
the board and one point for stepping to the next board). The scores of both trials are summed and count 
as the final score for this subtest. In the third subtest, participants are given two trials and their scores 
consist of the total number of jumps, again by summing the scores of both trials. In the fourth subtest, 
participants are given three trials for each height (for both the left leg and the right leg) with three, two, 
or one point(s) given for a successful performance during the first, second, or third trial, respectively. 
Participants can obtain a maximum score of 78 (i.e., 13 x 3 points for jumping on the left leg and 13 x 3 
points for jumping on the right leg). The raw performance scores on the four (or three when the short 
form of the KTK is administered) subtests are converted into motor quotient scores per subtest (= 
standardised scores adjusted for age and sex, based on on the performance of 1228 German children in 
1974, Kiphard & Schilling, 1974). Each of the motor quotient scores are then summed to obtain an overall 
motor quotient. The overall motor quotient can also be converted to a percentile score. A weakness of the 
KTK is that only the second subtest requires some (limited) degree of object control, the other tests mainly 
measure stability and locomotor competence (Iivonen et al., 2016).  
The process-oriented Test of Gross Motor Development - second edition (TGMD-2; Ulrich, 2000) is a valid 
and reliable norm-referenced (based on the performance of 1208 American children in 1997) instrument 
to measure actual motor competence in 3- to 10-year-old children. The TGMD-2 is a commonly used test 
battery, especially in Anglo-Saxon studies, with a high test-retest reliability (r ≥ .88), inter-rater reliability 
(r > .98) and internal consistency (Cronbach α = .85, .88, and .91 for the locomotor subtest, the object 
control subtest, and the total score respectively). It assesses six locomotor skills (run, gallop, hop, leap, 
horizontal jump, slide) and six object-control skills (striking a stationary ball, stationary dribble, kick, catch, 
overhand throw, and underhand roll) and takes approximately 15 minutes to administer per child. Children 
are given two trials per skill and each skill has between three to five components that need to be 
demonstrated for the skill to be performed proficiently. Both trials are scored with each component of the 
skill receiving a ‘1’ if correctly executed or a ‘0’ if not. The scores of both trials are summed to obtain a raw 
score for each skill. The six locomotor skill scores and the six object-control skills are subsequently summed 
to provide an overall score which can then be converted to a percentile score, standardized for age and 
sex (Ulrich, 2000). 
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3.1.2 Perceived motor competence 
Next to children’s actual motor competence, also their perceived motor competence is frequently 
measured. A child’s perceived motor competence is the perception (i.e., the personal identification, and 
interpretation of sensory information in order to represent and understand the environment; Schacter, 
Gilbert, & Wegner, 2011) of his/her actual movement capabilities and is an evolving phenomenon that 
changes across developmental time (Harter, 1999). The term ‘perceived motor competence’ is often used 
interchangeably with perceived sports competence and perceived athletic competence and is considered 
to be an underlying construct of physical self-perception, which is one of four generally accepted 
subdomains of global self-concept next to academic self-perception, social self-perception, and emotional 
self-perception (Shavelson, Hubner, & Stanton, 1976). This multidimensional perspective on the self has 
been increasingly popular in the last decades, not only in developmental psychology but also in other 
domains such as sport and exercise (Marsh & O'Mara, 2008). Each of the four subdomains of global self-
concept can be further subdivided into other subdomains. For example, Fox & Corbin (1989) stated that 
the physical self-perception domain consists of perceived physical conditioning, perceived physical 
strength, perceived body attractiveness, and perceived sports competence. The latter, thus also referred 
to as perceived motor competence, can, in line with the classification of actual motor competence 
(Gallahue and Donnelly, 2003), be further subdivided into perceived competence in object control, 
perceived competence in locomotion, and perceived competence in stability (Barnett et al., 2016; Barnett, 
2017). Figure 2 provides a visual overview of perceived motor competence and its subdomains within the 
hierarchical structure of the global self-concept.  
Several questionnaires exist to assess physical self-perception and its subdomains in children and 
adolescents. Commonly used questionnaires are for example the Children's Physical Self-perception 
Profile (CPSPP; Whitehead, 1995), the Physical Self-Description Questionnaire (PSDQ; Marsh, Richards, 
Johnson, Roche, & Tremayne, 1994), the Pictorial Scale of Perceived Competence and Social Acceptance 
(PSPCSA, Harter & Pike, 1984), the Physical Self-Perception Profile (PSPP; Fox & Corbin, 1989), the Self-
Description Questionnaire-1 (SDQ; Marsh, 1988), the Self-Perception Profile for adolescents (SPPA; Harter, 
1988), the Self-Perception Profile for Children (SPPC; Harter, 1985), and a recently developed pictorial 
instrument based on the TGMD-2 (the Perceived Motor Skill Competence in children; Barnett, Ridgers, 
Zask, & Salmon, 2015). To measure perceived motor competence, previous studies mainly relied on the 
athletic competence subscale of the SPPC (Harter, 1985), which is the same scale as the sport/athletic 
competence subscale of the CPSPP (Whitehead, 1995), the sports competence subscale of the PSDQ 
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(Marsh et al., 1994), and the perceived physical/athletic competence subscales of the PSPCSA (Harter & 
Pike, 1984).  
 
Figure 2: Perceived motor competence and its subdomains within the hierarchical structure of the global 
self-concept. Adapted from Barnett, L. M., Vazou, S., Abbott, G., Bowe, S. J., Robinson, L. E., Ridgers, N. D. 
et al. (2016). Construct validity of the pictorial scale of Perceived Movement Skill Competence. Psychology 
of Sport and Exercise, 22, 294-302.  
 
In the context of this dissertation, perceived motor competence is constructed as being the more global 
construct encompassing perceived active play and perceived sports competence. For this reason, the term 
perceived sports competence was used throughout this dissertation and the athletic competence subscale 
of the SPPC (Harter, 1985) and the CPSPP (Whitehead, 1995) was used to measure perceived motor 
competence in children and young adolescents, respectively. This is in line with previous studies which 
also used the athletic/sports competence subscale of the SPPC (Harter, 1985) and the CPSPP (Whitehead, 
1995) and also refer to their measurements as ‘perceived motor competence (e.g., Fliers et al., 2010). 
Whether ‘perceived motor competence’ is indeed the correct terminology or whether sports/athletic 
competence would be a better choice is a relevant discussion based on the emerging literature; yet this is 
beyond the scope of this dissertation. The athletic competence subscale comprises 6 items (internal 
consistency reliability of 0.76 ≤ r ≤ 0.91; Harter, 2012). The answering categories for each of the items 
consist of a four-choice structured alternative format. The child is first asked to decide with which kind of 
child he or she identifies most, the one(s) described in the first part of the sentence or the one(s) described 
in the second part of the sentence (e.g., ‘Some children do very well at all kinds of sports but other children 
don’t feel that they are very good when it comes to sports.’). Once having made this decision, the child 
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next decides whether the description in the part of the sentence he/she chose is “really true” or “sort of 
true” for him/her. Each item is accordingly scored from 1 (lowest level of perceived motor competence) 
to 4 (highest level of perceived motor competence). 
The relation between actual motor competence and perceived motor competence throughout childhood 
is described in detail in the following paragraphs. First, we take a closer look at the conceptual model and 
the relationship between (actual) motor competence and physical activity.  
 
3.2 The Conceptual Model on motor competence 
As indicated earlier, social ecological models provide a framework that can be used to integrate other 
theories and models (Sallis & Owen, 2015). As such, motor development models can be integrated in social 
ecological models. Commonly used models in the motor development literature are the hierarchical model 
(Seefeldt, 1980), the mountain of motor development (Clark & Metcalfe, 2002), and the triangulated 
hourglass model (Gallahue et al., 2012). All these models state that motor competence is an important 
underlying mechanism of physical activity engagement in the short- and long-term. A little less than a 
decade ago, Stodden and colleagues (2008) developed a conceptual model (recently revised by Robinson 
et al., 2015) that illustrates the (until then hypothesized) dynamic and synergistic relationship between 
motor competence and physical activity across childhood (Figure 3). The innovative aspect of the model is 
that the relationship between motor competence and physical activity is approached from a 
developmental perspective and that mediating factors of this relationship are also taken into account. The 
model is built around the reciprocal and developmentally dynamic relationship between motor 
competence and physical activity. It is hypothesized that, in early childhood (2-5 years), when developed 
motor skills can be seen as motor milestones, physical activity is necessary to develop sport-specific skills 
(Holfelder & Schott, 2014). As such, children’s physical activity levels will influence the development of 
their motor competence. When children make the transition to middle (6-8 years) and late (9-12 years) 
childhood, the direction of the relationship is suggested to change with motor competence driving physical 
activity levels. Children with lower levels of motor competence will most likely experience less success and 
enjoyment in physical activities, sports and games than children with higher levels of motor competence 
who possess a more extensive motor repertoire. As a result, low-skilled children will become less 
motivated to continue to participate in physical activities, sports or games (Deci & Ryan, 2000; Wrotniak, 
Epstein, Dorn, Jones, & Kondilis, 2006; Stodden et al., 2008). The relationship between children’s physical 
activity levels and their motor competence is also assumed to strengthen over time and to be mediated 
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by perceived motor competence and health-related physical fitness (Stodden et al., 2008). Furthermore, 
the model describes how interactions among the above mentioned variables (actual and perceived motor 
competence, physical activity, and health-related fitness) can influence children’s risk to develop obesity. 
A positive spiral of engagement is described, which explains how higher levels of motor competence, 
physical activity, perceived motor competence, and fitness lead to a lower risk of obesity, whereas a 
negative spiral of disengagement stipulates how lower levels of motor competence, physical activity, 
perceived motor competence, and fitness lead to a higher risk of obesity. 
 
Figure 3: The conceptual model with developmental mechanisms influencing physical activity trajectories 
of children. EC = Early Childhood; MC = Middle Childhood; LC = Late Childhood. From Stodden, D. F., 
Goodway, J. D., Langendorfer, S. J., Roberton, M. A., Rudisill, M. E., Garcia, C. et al. (2008). A Developmental 
Perspective on the Role of Motor Skill Competence in Physical Activity: An Emergent Relationship. Quest, 
60(2), 290-306. 
 
In the next sections, empirical evidence on the relationships between actual motor competence and 
physical activity is presented, after which the first mediator (i.e., perceived motor competence) is 
discussed in more detail as the interrelationship among actual and perceived motor competence and 
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physical activity has a central role in this dissertation. First, we briefly discuss the second mediator (i.e., 
health-related fitness).  
Health-related physical fitness can be defined as “a state characterized by (1) an ability to perform daily 
activities with vigor, and (2) a demonstration of traits and capacities that are associated with low risk of 
premature development of hypokinetic diseases (i.e., those associated with physical inactivity)” (American 
College of Sports Medicine, 2014). According to the conceptual model (Stodden et al., 2008), motor 
competence development promotes health-related fitness in early childhood. Later on, in middle and late 
childhood, health-related fitness mediates the relationship between motor competence and physical 
activity since increased fitness facilitates continued and prolonged physical activity engagement (Robinson 
et al., 2015). While the mediating role of health-related fitness in the relationship between motor 
competence and physical activity has not yet been examined, recent longitudinal and experimental studies 
provide evidence for positive associations between children’s (and adolescents’) motor competence and 
health-related fitness (Hands, 2008; Barnett, Van Beurden, Morgan, Brooks, & Beard, 2008; Matvienko & 
Ahrabi-Fard, 2010; Vlahov, Baghurst, & Mwavita, 2014), and between their health-related fitness and 
physical activity (Gutin, Yin, Humphries, & Barbeau, 2005; Ruiz et al., 2006; Hands, 2008). 
 
3.3 Actual motor competence in relation to physical activity 
A substantial number of studies provided evidence for a strong association between motor competence 
and physical activity throughout childhood. A recent systematic review (Logan et al., 2015) found that the 
vast majority of the studies (12 out of 13) that assessed the association between children’s and 
adolescents’ motor competence and their physical activity engagement revealed a positive relationship. 
However, the strength of the correlation between motor competence and physical activity varied among 
the different studies and was age-related. Four studies among American (Williams et al., 2008; Robinson, 
Wadsworth, & Peoples, 2012) and Australian (Cliff, Okely, Smith, & McKeen, 2009; Barnett, Hinkley, Okely, 
& Salmon, 2013) children in early childhood found low to moderate correlations (.16 ≤ r ≤ .48; R2= 3-23%) 
between boys’ and girls’ motor competence (object control and/or locomotor skills) and their objectively 
measured physical activity [i.e., by means of accelerometers (Barnett et al., 2013; Cliff et al., 2009; Williams 
et al., 2008) or pedometers (Robinson et al., 2012)]. A Canadian study among kindergarten school children 
which was published after the review came out, used a more subjective measurement of physical activity 
(i.e., a questionnaire completed by the children’s parents) and found significant correlations for boys but 
not for girls (Temple, Crane, Brown, Williams, & Bell, 2016). Stronger correlations (.24 ≤ r ≤ .55; R2= 6-30%) 
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were found in middle and late childhood among Australian (Hume et al., 2008; Morgan, Okely, Cliff, Jones, 
& Baur, 2008; Hardy, Reinten-Reynolds, Espinel, Zask, & Okely, 2012), American (Castelli & Valley, 2007), 
and Estonian (Raudsepp & Pall, 2006) children. One of these studies used questionnaires to assess physical 
activity levels (Hardy et al., 2012), two studies relied on accelerometers (Morgan et al., 2008; Hume et al., 
2008), one study applied direct observation (Raudsepp & Pall, 2006) and one other study used a 
combination of questionnaires and pedometers (Castelli & Valley, 2007). Two studies in a sample of 
Belgian 5- to 13-year-old children and American 9- to 12-year-old children, respectively did not find a 
significant relationship between the participants’ motor competence and their physical activity levels 
(D'Hondt et al., 2014; Erwin & Castelli, 2008). However, the latter study used a limited number of sport-
specific skills to assess motor competence (i.e., basketball dribbling, educational gymnastics skills, and 
over-hand ball throwing). Another study (not included in the review) among 6- to 8-year-old Danish 
children found a significantly positive relationship (r=.20) between motor competence and objectively 
measured physical activity in boys only (Morrison et al., 2012).  
Despite the fairly convincing evidence of a positive relationship between motor competence and physical 
activity throughout the different stages of childhood, only a few studies looked into the association 
between both constructs in adolescence. The above mentioned systematic review (Logan et al., 2015) 
identified two studies among Australian adolescents (Okely, Booth, & Patterson, 2001b; Barnett, Morgan, 
Van Beurden, Ball, & Lubans, 2011). Both studies found positive, but only low to moderate, associations 
between adolescents’ motor competence and their physical activity levels (.14 ≤ r ≤ .35; R2= 2-12%). 
Another study, which was not included in the review, found that a motor skill intervention among Finnish 
13-year-olds not only resulted in increased motor competence but also prevented the decline in physical 
activity which is typical in this age group (Kalaja, Jaakkola, Liukkonen, & Digelidis, 2012). However, a study 
among Australian adolescents (also not included in the review), did not find a significant relationship 
between 14-year-old adolescents’ motor competence and their daily physical activity (measured by means 
of pedometers; Hands, Larkin, Parker, Straker, & Perry, 2009). The exact relationship between adolescents’ 
motor competence and their physical activity levels remains as yet unclear, with mixed findings across 
studies. The divergent findings appear to be contradictory to the hypothesis of the conceptual model that 
the relationship between actual motor competence and physical activity strengthens with increasing age. 
It is thus possible that the (evolution of the) relationship between actual motor competence and physical 
activity is more complicated in adolescents. Further research could provide more clarity.  
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Next to the evidence from cross-sectional studies that motor competence is positively associated with 
physical activity in (early, middle, and late) childhood, a few longitudinal studies also provided preliminary 
evidence that motor competence (and more specifically object control) in childhood is positively related 
to physical activity levels in adolescence/adulthood (Barnett, Morgan, van Beurden, & Beard, 2008; 
Barnett et al., 2009). Yet, conflicting results were again found across studies with a study in Mexican 
American and Anglo American children reporting that children's early childhood motor competence was 
not related to their physical activity engagement six years later (McKenzie et al., 2002).  
It must be taken into account that, aside from the differences in physical activity measurements (e.g., 
accelerometers, pedometers, questionnaires), the association between motor competence and physical 
activity also differs between studies according to how physical activity was defined (e.g., MVPA, organized 
sports participation,…) and how motor competence was defined (e.g., motor competence, motor 
coordination, fundamental motor skills…) and operationalized in each of the studies (e.g., overall motor 
competence, object control competence,…). 
It must also be noted that the majority of the above mentioned studies (from early childhood to 
adolescence) were conducted in the US or Australia. European studies examining the relationship between 
children’s motor competence and their physical activity are, up to now, limited to studies among Danish 
6- to 8-year-old children, Estonian 7- to 8-year-old children, Belgian 5- to 13- year-old children, and Finnish 
13-year-old adolescents respectively (Morrison et al., 2012; Raudsepp & Pall, 2006; D'Hondt et al., 2014; 
Kalaja et al., 2012). More research among European children and adolescents could provide more clarity 
on whether the results from the European studies above and the Australian and American studies also 
apply to European youngsters in general. A recent cross-cultural study between Belgian and Australian 6- 
to 8-year-old children found that Belgian children had significantly higher levels of actual motor 
competence than Australian children (Bardid, Rudd, Lenoir, Polman, & Barnett, 2015). These findings, 
along with differences in physical activity contexts such as PE and active transport between both countries 
(Bardid et al., 2015), and differences in measurement of motor competence in Europe compared to the 
US and Australia (e.g. KTK; Kiphard & Schilling, 1974; Kiphard & Schilling, 2007; vs. TGMD-2; Ulrich, 2000), 
indicate that further empirical proof is required before generalizing Australian and American study results 
to the European context.  
Apart from displaying positive relationships with physical activity, children’s motor competence is also 
often associated with physiological benefits such as (cardio-respiratory and health-related) fitness and a 
healthy weight. Indeed, numerous cross-sectional (e.g., Okely, Booth, & Chey, 2004; D'Hondt, Deforche, 
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De Bourdeaudhuij, & Lenoir, 2009; Lopes, Stodden, Bianchi, Maia, & Rodrigues, 2012; Kemp & Pienaar, 
2013; Slotte, Saakslahti, Metsamuuronen, & Rintala, 2015) and a few longitudinal studies (e.g., D'Hondt et 
al., 2012) among American, European, and Australian children and adolescents found inverse associations 
between actual motor competence and weight status. A recent systematic review by Cattuzzo et al. (2016) 
also found very strong evidence that children’s and adolescents’ motor competence is positively related 
to their fitness level in the short- and long-term with all twelve of the included studies examining the 
relationship between motor competence and cardiorespiratory fitness and seven out of eleven studies 
examining the relationship between motor competence and cardiorespiratory fitness and musculoskeletal 
fitness reporting positive associations. 
The impact of children’s motor competence on their psychological well-being remains as yet unclear. A 
study among Finnish female adolescents (12-16 years) found a strong positive association between girls’ 
motor competence and their psychological well-being (Viholainen, Aro, Purtsi, Tolvanen, & Cantell, 2014) 
while a study among 14-year-old Australian adolescents proved that higher motor competence has a 
protective effect on psychosocial health, particularly for girls (Rose, Larkin, Parker, & Hands, 2015). A study 
among Canadian children in late childhood (mean age = 11 years) found that children with movement 
problems are at risk for problems in attention, learning and psychosocial adjustment (Dewey, Kaplan, 
Crawford, & Wilson, 2002) and a study among American 8- to 12-year old boys found that boys with gross 
motor delays were significantly less happy that their non-delayed peers (Shaw, Levine, & Belfer, 1982). 
However, a study among 7- to 12- year-old American children with developmental coordination disorder 
indicated that not all children benefit from a motor skill intervention in terms of psychological well-being: 
while some children showed lower levels of anxiety after the intervention, others showed higher anxiety 
levels and lower levels of enjoyment (Cacola, Romero, Ibana, & Chuang, 2016). A less recent intervention 
study in a sample of normally developing elementary school children demonstrated increases in both 
motor competence and self-concept as a result of a motor skill intervention but motor competence and 
self-concept were not significantly related at pre-intervention measurement nor at post-intervention 
measurement (Martinek, Cheffers, & Zaichkowsky, 1978). Additional research is required to gain more 
insight into the exact role of motor competence with respect to psychological outcomes. 
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3.4 Perceived motor competence in relation to actual motor competence and 
physical activity  
The conceptual model states that children’s perceived motor competence is an important mediator in the 
relationship between their actual motor competence and physical activity levels. After all, perceived motor 
competence is found (1) to have a stronger relationship to physical activity than any other aspect of self-
concept (Babic et al., 2014) and (2) to be correlated with actual motor competence in a diverse range of 
samples varying in age and cultural background (e.g., Vedul-Kjelsas, Sigmundsson, Stensdotter, & Haga, 
2012; Khodaverdi, Bahram, Stodden, & Kazemnejad, 2015). The mediating role of children’s perceived 
motor competence in the relationship between their actual motor competence and physical activity levels 
is suggested to vary in strength across developmental time. In early childhood, perceived motor 
competence is proposed to serve as the driving force that impacts young children’s actual motor 
competence and their physical activity levels. Young children generally lack the cognitive skills to 
accurately distinguish between actual motor competence, general ability, and effort as cause of success. 
As such, they often tend to overestimate their capabilities (Harter & Pike, 1984; Goodway & Rudisill, 1997; 
Noordstar, van der Net, Jak, Helders, & Jongmans, 2016b). However, an advantage of overoptimistic 
assessments of motor competence at this age is that it might stimulate children to (continue to) engage in 
activities in which they believe they are skillful, resulting in higher levels of actual motor competence and 
accordingly higher levels of physical activity (Stodden et al., 2008). By middle and late childhood, children 
have developed more sophisticated cognitive skills and become more accurate in comparing themselves 
to their peers and assessing their own motor competence (Harter, 2006; Stodden et al., 2008). In addition, 
it is assumed that children in middle and late childhood receive more performance-based feedback from 
their teachers and parents than when they were younger (Marsh & Craven, 1997) which also leads to more 
realistic self-perceptions. Consequently, less-skilled children will participate less in physical activities and 
sports because they realize they are not as competent as their peers and they do not want others to see 
they are less skilled (Horn & Weiss, 1991; Goodway & Rudisill, 1997; Weiss & Amorose, 2005). Not 
surprisingly, a number of longitudinal studies demonstrated a negative linear trend in perceived motor 
competence during childhood (e.g., Wigfield et al., 1997; Noordstar et al., 2016b) with a clear drop during 
the transition from childhood to adolescence (Fredricks & Eccles, 2006; Cole et al., 2001; Jacobs, Lanza, 
Osgood, Eccles, & Wigfield, 2002). 
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3.4.1 Perceived motor competence in relation to actual motor competence 
Recently, the notion of perceived motor competence has received increased attention and several studies 
looked into the relationship between youngster’s actual and perceived motor competence. Table 1 
provides an overview of 23 scientific papers (of the last 25 years) that examined and reported correlations 
between children’s and/or adolescents’ actual motor competence and their perceived motor competence. 
Two studies reported results from the same data collection among Iranian girls (Khodaverdi, Bahram, 
Khalaji, & Kazemnejad, 2013; Khodaverdi et al., 2015). We refer to both studies in the table but consider 
them as one and the same study (#14) in the description below. Two other studies used the same sample 
but since one study reported cross-sectional results (Barnett et al., 2011) and the other reported the 
results of a follow-up study (Barnett et al., 2008), we consider them as two separate studies (#21 & 22). 
The majority of studies was conducted in Australia (7 studies: #5, 8, 12, 15, 20, 21 & 22), the US (5 studies: 
#1, 2, 6, 16 & 23), and Canada (3 studies: #3, 7 & 13). A total of six studies were conducted across Europe 
(#9, 10, 11, 17, 18 & 19), one in Iran (#14), and one in Brazil (#4). Study samples included different age 
ranges with children as young as 4 years old till adolescents aged 16. A range of instruments were used to 
measure actual and perceived motor competence. Due to the diversity in measuring instruments and 
statistical analyses, it is difficult to compare studies. Furthermore, when interpreting the correlations 
between actual and perceived motor competence, one has to be aware that some studies used raw actual 
motor competence scores to examine correlations, while others used standardized scores (for age and 
sex). This may have an impact on the correlation values. However, since a substantial amount of the 
studies did not explicitly mention whether they used raw scores or standardized scores, it was not possible 
to take this potentially influencing factor into account. Despite these limitations, an overview of the studies 
provides a comprehensive picture of the relationship between actual and perceived motor competence 
throughout childhood and adolescence. Studies are ordered according to the age group of the participants.  
 
Table 1. Overview of studies that examined and reported correlations between children’s and/or 
adolescents’ actual and perceived motor competence. 
# Study Study population Measurements Correlation between AMC & PMC 
1 Goodway & 
Rudisill (1997) 
 
4-year-old African 
American preschool 
children (n=59, 51% 
boys)  
AMC: TGMD 
PMC: The African American 
version of the PSPCSA for 
preschool and 
kindergarten children 
r = .12ns 
 
Loc: r = .03ns 
OC: r = .18ns 
 
2 Robinson (2011) 4-year-old 
American 
preschoolers 
(n=119, 55% boys) 
AMC: TGMD-2 
PMC: PSPCSA for preschool- 
and kindergarten-age 
r = .48** (girls: .51*, boys: .31*) 
 
Loc: r = .44** (girls: .51**, boys: .29*) 
OC: r = .43** (girls: .35*, boys: .28*) 
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children (physical 
competence subscale) 
 
3 Crane, Naylor, 
Cook, & Temple) 
(2015) 
 
Canadian Kinder-
garten school 
children (M age = 
5yr7mo, n=116; 
58% boys) 
AMC: TGMD-2 
PMC: PSPCSA for Young 
children (physical 
competence subscale) 
OC: B = .08* 
4 Spessato, 
Gabbard, 
Robinson, & 
Valentini (2013) 
4- to 7-year-old 
Brazilian children 
(n=178; 46% boys) 
 
AMC: TGMD-2 
PMC: PSPCSA (physical 
competence subscale) 
4 yr olds: r = .06ns 
5 yr olds: r = .15ns 
6 yr olds: r = .29* 
7 yr olds: r = .28ns 
5 Barnett, Ridgers, 
& Salmon 
(2015) 
4- to 8-year-old 
Australian children 
(n=102, 56% boys) 
AMC: TGMD-2 (OC only) 
PMC: modified version of 
the PSPCA for Young 
Children assessing the 6 OC 
from the TGMD-2 
β= 0.11* 
 
6 Brian, Goodway, 
Stodden, & Tsuda 
(2014) 
 
4- to 11-year-old 
American children 
(n=382) 
AMC: TGMD-2 
PMC: PSPCSA (perceived 
physical/athletic 
competence subscales) 
4-5 yr olds: r = .18* (Loc) & r = .08ns (OC) 
7-8 yr olds: r = .25** (Loc) & r = .13ns (OC) 
10-11 yr olds: r = .24** (Loc) & r = .36*** 
(OC) 
7 LeGear, Greyling, 
Sloan, et al. 
(2012) 
5- to 6-year-old 
Canadian Kinder-
garten children 
 (n=260; 52% boys) 
AMC: TGMD-2 
PMC: PSPCSA for young 
children (physical 
competence subscale) 
r = .26** (girls: .36**, boys: .24*) 
 
Loc: r = .31** (girls: .37**, boys: .22*) 
OC: r = .14* (girls: .17ns, boys: .21*) 
8 Liong, Ridgers, & 
Barnett (2015) 
 
 
5- to 8-year old 
Australian children 
(n=136; 51% boys) 
AMC: TGMD-2 
PMC: a modified version of 
the PSPCA for Young 
Children assessing the 12 
TGMD-2 skills 
r = .16ns 
 
Loc: r = .03ns 
OC: r = .25* (girls: .12ns, boys: .26*) 
 
9 Toftegaard-
Stoeckel, 
Groenfeldt et al. 
(2010) 
6- to 7-year-old 
Danish children 
(n=646) 
AMC: KTK 
PMC: ABQ 
r = .20*** 
10 Fliers, de Hoog, 
Franke, et al. 
(2010) 
6- to 17- year-old 
Dutch children & 
adolescents (n=103, 
including 33 with 
ADHD) 
AMC: M-ABC 
PMC: the supplement 
motor self-perception 
questionnaire from the 
SPPC (17 items) 
r = .17ns 
11 Breslin, Murphy, 
Mckee, Delaney, 
& Dempster 
(2012) 
 
7- to 8-year-old 
Irish children 
(n=177, 50% boys)  
AMC: 10 motor tasks 
assessing Loc, OC & body 
management skills 
PMC: SPPC (athletic 
competence subscale) 
-.05 ns ≤ r ≤ .17 ns (for the 10 tasks) 
12 Piek, Baynam, & 
Barrett (2006) 
7- to 11- year-old 
Australian children 
(n=164, 51% boys) 
& 12- to 16- year 
old adolescents 
(n=101, 37% boys). 
AMC: MAND 
PMC: SPPC (7-11-yr olds) & 
ASPPA (12-16-yr olds)  
(athletic competence 
subscale) 
The participants with greater PMC were the 
younger group, male and had better gross 
motor skills (no exact correlations given) 
13 Crane, temple, 
Bell, et al. (2015) 
8- to 9- year-old 
Canadian children 
(n=271, 46% boys) 
AMC: TGMD-2 
PMC: SPPC (athletic 
competence subscale) 
Loc: r = .09 ns (girls) & r = .34** (boys) 
OC: r = .31** (girls) & r = .39ns (boys) 
 
14 Khodaverdi, 
Bahram, Khalaji et 
al. (2013) 
 
Khodaverdi, 
Bahram, Stodden 
et al. (2015) 
8- to 9-year-old 
Iranian girls (n=352) 
AMC: TGMD-2  
PMC: SDQ (physical 
ability sub-scale)  
 
 
r = .22** 
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15 Lalor, Brown, & 
Murdolo (2016) 
8- to 12- year-old 
Australian children 
(n=55, 49% boys) 
AMC: BOT-2 
PMC: PSDQ (Sports 
competence subscale) & 
SPPC (athletic competence 
subscale) 
Manual coordination 
PSDQ: r = .40** 
SPPC: r = .40** 
 
Body coordination 
PSDQ: r = .30* 
SPPC: ns (no exact correlation reported) 
 
Strength and agility 
PSDQ: r = .50** 
SPPC: r = .40** 
16 Rudisill, Mahar, & 
Meany (1993) 
 
9- to 11- year-old 
American children 
(n=218) 
AMC: a series of gross 
motor tests 
PMC: Motor Skill Perceived 
Competence Scale 
moderate correlation 
17 Raudsepp & Liblik 
(2002) 
 
10- to 13-year-old 
Estonian children 
(n=280; 53% boys) 
AMC: 20m shuttle run from 
the EUROFIT test battery 
PMC: CPSPP (sport/athletic 
competence subscale) 
10-11 yr olds: r = .32** (girls) & r = .36** 
(boys) 
12-13 yr olds: r = .42*** (girls) & r = .47*** 
(boys) 
18 Vedul-Kjelsas, 
Sigmundsson, 
Stensdotter et al. 
(2012) 
11-year-old 
Norwegian children 
(n=67, 58% boys) 
AMC: M-ABC 
PMC: SPPC (athletic 
competence subscale) 
r = .35** 
(girls: r = .41* & boys: r = .31ns) 
19 Morano, Colella, 
Robazza et al. 
(2011) 
 
 
11- to 14- year-old 
Italian adolescents 
(n=260, 54% boys) 
AMC: 5 tests: standing long 
jump (SLJ), medicine ball 
throw (MBT), 20m, 30m, 
10x5m run 
PMC: PSDQ + an 
adapted version of the PSES 
(perceived physical ability 
subscale) 
 
PSES 
SLJ: r = .45*** (girls) & r =.51*** (boys) 
MBT: r = .03 ns (girls) & r = .02ns (boys) 
20m: r = -.35*** (girls) & r = -.41*** (boys) 
30m: r = -.40*** (girls) & r = -.47*** (boys) 
10x5m: r = -.35*** (girls) & r = -.46*** 
(boys) 
 
PSES 
SLJ: r = .40*** (girls) & r =.41*** (boys) 
MBT: r = .03 ns (girls) & r = -.01ns (boys) 
20m: r = -.21* (girls) & r = -.41*** (boys) 
30m: r = -.26** (girls) & r = -.46*** (boys) 
10x5m: r = -.27** (girls) & r = -.46*** (boys) 
20 Rose, Larkin, 
Parker et al. 
(2015) 
14-year-old 
Australian 
adolescents 
(n=1568; 51% boys) 
AMC: MAND 
PMC: SPPA 
children with higher MC had higher scores 
on perceived athletic competence than 
those with lower MC (no exact correlations 
given) 
21 Barnett, Morgan, 
Van Beurden et al. 
(2011) 
16-year-old 
Australian students 
(n= 276, 48% boys)  
AMC: GSGA (3 OC & 3 Loc) 
PMC: PSPP (sports 
competence subscale) 
Loc: r = .30** 
OC: r = .46** 
  
22 Barnett, Morgan, 
van Beurden et al. 
(2008) 
 
 
16-year-old 
Australian students  
(n=276, 48% boys) 
 follow up study  
Childhood AMC: GSGA (3 
OC & 3 Loc) 
Adolescent PMC: PSPP 
(sports competence 
subscale)  
childhood Loc & adolescence PMC: r = .12ns 
childhood OC & adolescence PMC: r = 34** 
 
nsp ≥ .05; *p < .05; **p < .01; ***p < .001; r = Pearson correlation coefficient; β = standardized regression coefficient; B = unstandardized regression 
coefficient. 
 
AMC (Actual Motor Competence): Loc = Locomotor skills; OC = Object Control skills;  
BOT-2: Bruininks-Oseretsky Test of Motor Proficiency, Second Edition (Bruininks & Bruininks BD, 2005); GSGA = Get Skilled Get Active (New South Wales 
Department of Education and Training, 2000); KTK= Körperkoordinationstest für Kinder (Kiphard & Schilling, 1974; Kiphard & Schilling, 2007); M-ABC = 
Movement Assessment Battery for Children (Henderson & Sugden, 1992); MAND = McCarron Assessment of Neuromuscular Development (McCarron, 
1997); TGMD = Test of Gross Motor Development (Ulrich, 1985); TGMD-2 = Test of Gross Motor Development 2nd version (Ulrich, 2000) 
 
PMC (Perceived Motor Competence): ABQ = “About Myself” Questionnaire (Groenfeldt et al., 2004); CPSPP = Children's Physical Self-perception Profile 
(Whitehead, 1995); PSDQ = Physical Self-Description Questionnaire (Marsh, Richards, Johnson, Roche, & Tremayne, 1994); PSES = Physical Self-Efficacy Scale 
(Ryckman, Robbins, Thornton, & Cantrell, 1982); PSPCSA = Pictorial Scale of Perceived Competence and Social Acceptance (Harter & Pike, 1984); PSPP = The 
Physical Self-Perception Profile (Fox & Corbin, 1989); SDC = Self-Description Questionnaire-1 (Marsh, 1988); SPPA = Self-Perception Profile for adolescents 
(Harter, 1988); SPPC = Self-Perception Profile for children (Harter, 1985) 
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3.4.1.1 A developmental perspective 
In line with the conceptual model’s hypothesized developmental evolution, the reported correlations in 
the 22 studies seem, in general, to strengthen with increasing age. With the exception of one study (#2), 
all studies among children in early childhood (#1-8 with #3-8 also including children from middle childhood 
and #6 including children from early, middle and late childhood but reporting separately on each of the 
age ranges) found insignificant or small correlations (i.e., .10 ≤ r < .30; Cohen, 1988). Six of the eight studies 
even reported correlations below .20. In the study that reported a moderate correlation (r = .48), children’s 
perceived motor competence (with a mean score of 2.50 on a 1-4 scale) was remarkably lower than in the 
other studies in the same age group (with mean scores between 3.02 and 3.57), which all used the physical 
competence subscale of the Pictorial Scale of Perceived Competence and Social Acceptance (Harter & Pike, 
1984) to measure perceived motor competence. It is not clear why children in this specific study reported 
lower levels of perceived motor competence. The majority (> 80%) of the children in the study sample 
were African-American and all participants had a low SES but no further descriptive information was given 
about the sample that could explain the low levels of perceived motor competence. Most studies among 
children in middle and late childhood [#4-19, some of which also included children from early childhood 
(#4-8) or adolescents (#10, 17 & 19)] reported slightly stronger correlations with all (#15-18) but one study 
(#19) among children in late childhood reporting moderate correlations (i.e., .30 ≤ r < .50; Cohen, 1988). 
The strongest correlations were found in adolescence (#17, 19-22) with correlations as high as .51. Next 
to increased cognitive maturity, changes in the sources of information used to judge competence across 
childhood and adolescence might also explain the gradually strengthening correlation between actual and 
perceived motor competence (Eccles, Wigfield, & Schiefele, 1998; Harter, 1999). Children in early and 
middle childhood predominantly judge their competence based on effort and parental feedback while 
children in late childhood and adolescents rather use peer comparison and more objective evaluations of 
their competence. Older adolescents (i.e., over 15 years of age) also rely on self-comparison processes 
such as skill improvement and self-set goals, along with internal criteria such as personal expectations 
(Weiss & Amorose, 2005). This shift in the sources of information underlying perceptions of competence 
across time might, together with the development of cognitive skills, explain why correlations between 
actual and perceived motor competence strengthen over time.  
 
3.4.1.2 Differences related to the operationalization of actual motor competence  
The strength of the correlation between actual and perceived motor competence might not only depend 
on age, but also on sex and therefore the type of skills that were used as a measure of actual motor 
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competence. Fifteen studies reported correlations between actual motor competence in general (i.e., no 
distinction between locomotor competence and object control competence) and perceived motor 
competence. Eight of these studies (#2, 5, 7, 9, 14, 15, 16, 17) found an overall significantly positive 
relationship. Three studies among children in early and middle childhood (#1, 8 & 11) and one study among 
children and adolescents of which 32 were diagnosed with ADHD (#10) did not find significant 
relationships. Three other studies found a positive correlation, but only for one specific subgroup of the 
sample: one study (#4) found a significantly positive relationship among 6-year-olds but not among 4-, 5-, 
and 7-year-olds while another study (#18) found a significantly positive relationship in girls but not in boys. 
The lack of significant correlations in some subsamples of these two studies might be due to the small 
amount of children in each of the subsamples (n between 28 and 58). One study (#19) found a significantly 
positive relationship between adolescents’ perceived motor competence and one subtest (i.e., standing 
long jump) of the test battery assessing their actual motor competence. However, a significantly negative 
relationship was found between their perceived motor competence and three other subtests. All three 
subtests that were negatively related to children’s perceived motor competence (20m, 30m, and 10x5m 
run) measured sprint ability. It can be questioned whether sprint ability on its own can be seen as a valid 
measurement of motor competence. Also the validity of the standing long jump as a measurement of 
motor competence is debatable as it mainly assesses explosive leg power. Two studies (#12 & 20) found 
that children with higher levels of actual motor competence (compared to their peers) also have higher 
levels of perceived motor competence. However, these studies did not report exact correlations. 
Eight studies specifically looked into the relationship between children’s and/or adolescents’ locomotor 
skills and their perceived motor competence. Four studies (#2, 6, 7 & 21) found an overall significant 
positive relationship. Two studies among children in early and middle childhood found no significant 
correlations between children’s locomotor skills and their perceived motor competence (#1 & 8). One 
study that looked into the relationship between locomotor skills during childhood and perceived motor 
competence during adolescence (#22) did not find a significant correlation either. One other study (#13) 
only found a positive association in girls.  
Similar results were found in nine studies that examined the relationship between object control skills and 
perceived motor competence with four studies (#2, 3, 21 & 22) reporting an overall significantly positive 
relationship and one study among 4-year-olds (#1) not finding a significant relationship. Two studies (#7 & 
8) found a significantly positive relationship among boys only. In the latter two studies boys scored 
significantly better in the object control tests than girls [which is in line with other studies which found sex 
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differences in object control competence, with boys scoring better than girls (e.g., Bardid et al., 2016b)] 
while girls scored better (#8) or equally well as boys (#7) in the locomotor tests. The overall high scores for 
(general) perceived motor competence in both boys and girls might therefore better align with boys’ 
object control skills than girls’. One study (#13) found a significantly positive correlation between object 
control skills and perceived motor competence among girls only. The correlation among boys would 
probably have been significant in a bigger sample since it was higher (r = .39 in 96 boys) than the significant 
correlation that was found among girls (r = .31 in 129 girls). One study (#6) found significant correlations 
among children in late childhood but not among children in early and middle childhood, which is in line 
with the assumptions of the conceptual model (Stodden et al., 2008).  
Based on these 22 studies, we can conclude that, in general, children’s and adolescents’ perceived motor 
competence is positively related to their actual motor competence. However, some studies did not find a 
significant relationship between children’s and adolescents’ actual and perceived motor competence and 
those which did only found moderate (i.e., .30 ≤ r < .50, Cohen, 1988) or small (i.e., r ≤ .30) correlations. 
Furthermore, some studies only found significant correlations in certain subgroups (e.g., in girls only). As 
stated before, the variation in the strength of the reported correlations can be partially explained by the 
differences in age, the size of the (sub)samples, and the operationalization of actual motor competence. 
It must also be noted that the degree to which correlates of motor competence were taken into account 
varied across studies. Furthermore, some correlates of (actual) motor competence differ according to how 
motor competence is operationalized. For example, a higher socioeconomic background is positively 
associated with certain aspects of motor competence (i.e., competence in locomotion and stability) only 
(Barnett et al., 2016). Also the variety of measurement instruments that were used in the studies, and the 
often inadequate alignment between the skills that were assessed in the actual motor competence 
measurements and the constructs that were questioned in the perceived motor competence 
questionnaires might have had an impact on the strength of the correlations. Nevertheless, even among 
adolescents and children in late childhood, correlations are, in the best case, only moderate. These findings 
thus suggest that there might be a group of children in which actual and perceived motor competence do 
not align. To find out more about the characteristics of this group and to gain more insight into the overall 
relationship between children’s and adolescents’ actual and perceived motor competence, more person-
centered research, which enables identifying groups of individuals who share particular attributes or 
relations among attributes (i.e., actual and perceived motor competence; Magnusson, 1988), is required.  
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3.4.2 Perceived motor competence in relation to physical activity 
Several studies have explored the relationship between children’s perceived motor competence and 
physical activity engagement. Analogous to the relationship between actual and perceived motor 
competence, and as hypothesized by the conceptual model (Stodden et al., 2008), perceived motor 
competence seems to have a stronger association with physical activity in older children (and adolescents) 
than in younger children. For example, Ulrich (1987) did not find a significant relationship with organized 
sports participation in American Grade K-4 children (approximately 5-11 years old) and Slykerman et al. 
(2016) similarly found no relationships with MVPA in Australian 5- to 8-year-olds. A Portuguese study 
among 8- to 10-year-olds (Seabra et al., 2013) found that perceived motor competence was significantly 
positively related to self-reported physical activity in boys (crude b = 5.32, P = 0.047) but not in girls (crude 
b = 2.36, P > 0.05). Significantly positive correlations were found among children in late childhood and 
adolescents (Crocker, Eklund, & Kowalski, 2000; Raustorp, Stahle, Gudasic, Kinnunen, & Mattsson, 2005; 
Raudsepp, Liblik, & Hannus, 2002; Moreno & Cervello, 2005; Sabiston & Crocker, 2008) with r-coefficients 
ranging between .19 (in a sample of 11- to 12-year old Swedish girls) and .57 (in a sample of 15- to 18-year 
old Canadian adolescents).  
 
3.4.3 The mediating role of perceived motor competence in the relationship between 
actual motor competence and physical activity 
Only a limited number of studies explored the mediating role of perceived motor competence in the 
relationship between actual motor competence and physical activity. The results varied, but as a logical 
consequence of the strengthening relationships with increasing age, evidence for the mediating role of 
perceived motor competence in the relationship between actual motor competence and physical activity 
was stronger in the older age groups. A recent studies among Canadian Kindergarten school children 
(mean age = 5 years and 7 months) examined the mediating role of perceived motor competence in the 
relationship between object control competence and physical activity but did not find any support for the 
mediating role of perceived motor competence (Crane, Naylor, Cook, & Temple, 2015). An Iranian study 
among 8- to 9-year-old girls did not find any evidence of perceived motor competence mediating the 
relationship between object control competence and physical activity either (Khodaverdi et al., 2015). 
However, in that same study, perceived motor competence was found to mediate the relationship 
between locomotor competence and physical activity. An Australian study among adolescents (mean age 
= 16.4 years) found that perceived motor competence mediates the relationship between object control 
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competence and physical activity for both directions of the relationship but it only mediates the 
relationship between physical activity and locomotor competence when locomotor competence (but not 
physical activity) was the outcome (Barnett et al., 2011). In addition, within the same sample, it was found 
that participants’ perceived motor competence measured during childhood mediated the relationship 
between their childhood object control competence (but not locomotor competence) and self-reported 
physical activity during adolescence six years later (Barnett et al., 2008). Future longitudinal studies 
examining the mediation effect of perceived motor competence in the relationship between actual motor 
competence and physical activity could provide more insight into the preliminary support for perceived 
competence as a mediator and perhaps detect reasons why the mediating role appears to be different in 
relation to object control competence than in relation to locomotor competence. One possible reason 
might be related to the difference in locomotor and object control competence between boys and girls, 
with boys often significantly outperforming girls in object skills but less frequently in locomotor skills (e.g., 
Barnett, Van Beurden, Morgan, Brooks, & Beard, 2010; LeGear et al., 2012; Crane et al., 2015)  
 
3.5 Conclusion 
The numerous studies described in the previous sections provide sound scientific evidence to conclude 
that children’s and adolescents’ motor competence is positively associated with a number of health-
related benefits, including physical activity. Many studies also provide support for the developmentally 
dynamic interrelationships as hypothesized in the conceptual model (Stodden et al., 2008). However, the 
empirical support for some of these relationships is stronger (e.g., the relationship between motor 
competence and weight status; Okely et al., 2004; D'Hondt et al., 2009; Lopes et al., 2012; Kemp & Pienaar, 
2013; Slotte et al., 2015) than for other relationships (e.g., the mediating effect of perceived motor 
competence in the relationship between actual motor competence and physical activity; Barnett et al., 
2008; Barnett et al., 2011; Khodaverdi et al., 2015) and it remains unclear why different studies sometimes 
find divergent or even slightly contradictory results. Moreover, the conceptual model (Stodden et al., 
2008) does not take into account children’s motivation to participate in physical activities and how this 
might relate to their physical activity engagement or to the other variables described in the model. Yet, 
many motivational theories (e.g., Achievement Goal Theory, Nicholls, 1984; Self-Efficacy Theory, Bandura, 
1989; Self-Determination Theory, Deci & Ryan, 2000) are based on the assumption that the perception of 
one’s competence (e.g., perceived motor competence) is related to his/her motivation for and 
perseverance in a certain behavior (e.g., physical activity; Williams & Gill, 1995). Motivation is, as such, 
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one of the psychological factors associated with physical activity that are situated within the inner layer of 
the socio-ecological model (Sallis et al., 2006). Therefore, in the next section of this dissertation the 
relationship between children’s and adolescents’ motivation and their engagement in physical activities is 
discussed in more detail.  
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4 Motivation 
Motivation is a frequently examined psychological correlate of physical activity and sports participation 
(e.g., Standage, Duda, & Ntoumanis, 2003; Teixeira et al., 2012; Aelterman et al., 2012b; Haerens et al., 
2010). It is an intrapersonal factor situated within the inner layer of the socio-ecological model (Sallis et 
al., 2006).  
 
4.1 Definition motivation 
Many definitions of the concept ‘motivation’ can be found in scientific literature, all referring to the 
reasons underlying human behavior (e.g., Dweck & Elliott, 1983; Elliot & Covington, 2001; Guay, Ratelle, 
& Chanal, 2008). A commonly used definition is the one by Dweck and Elliott (1983) who define motivation 
as ‘that which influences the initiation, direction, magnitude, perseverance, continuation, and quality of 
goal-directed behavior’. It is thus the reason why people initiate and want to repeat a behavior, such as 
engagement in physical activities.  
Different motivational theories have been developed to conceptualize and examine motivation in a wide 
range of contexts. Examples of such theories are the Achievement Goal Theory (Nicholls, 1984), Self-
Efficacy Theory (Bandura, 1989), Theory of Planned Behavior (Ajzen, 1991), Self-Determination Theory 
(Deci & Ryan, 2000), and Expectancy-Value Theory (Eccles & Wigfield, 2002). Although these theories use 
different terminologies, they all agree that one’s likeliness to exhibit a behavior is related to his/her 
reasons to engage in this specific behavior and the (expected) feelings of competence he/she experiences 
while doing so. In the context of this dissertation, the concept of motivation is approached from the 
perspective of Self-Determination Theory (Deci & Ryan, 2000).  
 
4.2 Self-determination theory  
Self-Determination Theory is an influential motivational theory that has been applied in a variety of 
settings, including education, health care, and physical activity and sports (see Vansteenkiste, Niemiec, & 
Soenens, 2010 for an overview). The theory states that not only the quantity of motivation, but even more 
so the quality of motivation needs to be taken into account when studying the reasons underlying human 
behavior (Vansteenkiste & Lens, 2006). Specifically, Self-Determination Theory distinguishes between 
qualitatively different forms of motivation that differ in the degree to which they are self-determined (Deci 
& Ryan, 2000). 
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4.2.1 Types of motivation 
Self-Determination Theory describes two forms of motivation (Figure 3). The first form is intrinsic 
motivation, which refers to engaging in an activity because of its inherent satisfactions (Teixeira et al., 
2012). One participates in an activity because it is inherently interesting, enjoyable, and challenging. For 
example, intrinsically motivated children play soccer simply because they enjoy doing so or they do 
gymnastics because they got interested in gymnastics after watching the Olympic Games. The second form 
is extrinsic motivation. Extrinsic motivation is subdivided into four subtypes which differ in the degree to 
which they are self-determined. The most volitional form of extrinsic motivation is integrated regulation, 
which involves engagement in an activity because the activity is in alignment or integrated with the general 
values and ideals one has in life (Aelterman et al., 2012b). Integrated regulation has similarities with 
intrinsic motivation but the objectives that are pursued are for reasons extrinsic to the self, rather than 
the inherent enjoyment or interest in the task or its challenging nature. For example, youngsters who 
believe maintaining good health is important, will exercise because the outcomes of exercising are 
consistent with their more global life values and aspirations (Ryan, Williams, Patrick, & Deci, 2009; 
Aelterman et al., 2012b). The second subtype of extrinsic motivation, identified regulation, comprises 
engaging in a behavior because one understands the personal significance of the behavior. For instance, 
athletes perform a thorough warm-up before the match because they understand it prevents injuries. 
Identified regulation differs from integrated regulation in the level of internalization with integrated 
regulation involving an even fuller form of internalization due to the encapsulation of the activity in a 
broader set of personally held life values. Moving along the continuum, we distinguish the third subtype, 
introjected regulation, which occurs when people pressure themselves into action to gain feelings of pride 
and ego-enhancement (when successfully accomplishing the activity) or to avoid feelings of guilt, shame, 
or anxiety (when failing to successfully perform the activity; Aelterman, Vansteenkiste, Soenens, & 
Haerens, 2016). For example, children who participate in extracurricular school-based sports primarily to 
prove how skilled they are, demonstrate introjected regulation. The fourth and final subtype, external 
regulation, involves participating in an activity to meet external expectations, or to obtain contingently 
offered rewards (Aelterman et al., 2016). For example, children who only put effort in PE to obtain good 
grades, mainly show external regulation. Introjected and external regulations are often together referred 
to as controlled motivation, which thus refers to the internally or externally pressured participation in an 
activity (Deci & Ryan, 2000). Autonomous motivation on the other hand comprises of intrinsic motivation, 
integrated regulation, and identified regulation and can be summarized as behavior with the experiences 
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of volition, psychological freedom, and reflective self-endorsement (Vansteenkiste et al., 2010). 
Autonomous motivation is considered to be the most optimal form of motivation.  
 
Figure 3: The self-determination continuum with the types of motivation and the types of regulation. 
Adapted from Deci, E. L., & Ryan, R. M. (2000). The "what" and "why" of goal pursuits: Human needs and 
the self-determination of behavior. Psychological Inquiry, 11(4), 227-268. 
 
Autonomous motivation and controlled motivation are contrasted with amotivation, which exists when 
one lacks intentionality, is discouraged or is resistant to take action (Deci & Ryan, 2000). Amotivation 
represents the least self-determined type of functioning and usually occurs when people either believe 
their participation in a task will not result in the desired outcomes, or are convinced they lack the 
competence to successfully perform the task (Deci & Ryan, 2000; Ryan, Lynch, Vansteenkiste, & Deci, 
2011).  
The degree to which one feels autonomously motivated, controlled motivated and/or amotivated towards 
a certain behavior can be measured by means of a questionnaire. A commonly used questionnaire in the 
context of exercise and physical activity is the Behavioral Regulations in Exercise Questionnaire (BREQ; 
Markland & Tobin, 2004). For this dissertation, adapted forms of the BREQ were used to measure 
children’s and adolescents’ autonomous motivation, controlled motivation and amotivation towards 
sports or PE. The adapted forms were validated in previous research among children (Sebire, Jago, Fox, 
Edwards, & Thompson, 2013) and adolescents (Aelterman et al., 2012) and consisted of several items 
starting with the stem “I participate in sports/PE because…” (e.g., “I participate in sports because I enjoy 
participating in sports.”). Participants responded to each of the items via a 5-point Likert scale from 1 (not 
at all true for me) to 5 (very true for me). 
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4.2.2 Fundaments of motivation: psychological needs 
Self-Determination Theory assumes that three basic psychological needs for autonomy, competence, and 
relatedness have to be satisfied, in order to foster the most optimal (i.e., autonomous) form of motivation 
(Deci & Ryan, 2000). These needs are considered to be innate and universal, regardless of sex, SES, or 
cultural context (Deci & Ryan, 2000; Vansteenkiste et al., 2010). 
The need for autonomy refers to the experience of being the initiator of one’s own actions (deCharms, 
1968) and is characterized by feelings of volition, choice, psychological freedom, and self-directedness 
(Deci & Ryan, 2000). For example, if children are offered choices when participating in an organized sport 
(e.g., choosing a team or team members or choosing the number of times they want to perform an activity) 
or are actively involved in the decision-making, they are likely to experience a sense of autonomy. 
The need for competence relates to feelings of effectiveness and demonstrating confidence when trying 
to master a task or exercise (White, 1959). Children who experience they can successfully perform an 
exercise, feel satisfied in their need for competence. The need for competence is, in the context of sports 
and physical activity, closely related to perceived motor competence. However, both terms may also differ 
from each other, for instance, in terms of their ‘contextual variability’. Perceived motor competence refers 
to the general perception of one’s actual movement capabilities (Harter, 1999) and is a more narrow 
construct, while the satisfaction of one’s need for competence is perhaps more general, and is influenced 
by a broader range of factors that go beyond one’s actual motor competence, such as for instance the 
teachers’ motivating style or the complexity of the exercises. For example, a student who is very sporty is 
likely to have a high perceived motor competence, but his need for competence might not be satisfied 
when he receives critical feedback or does not succeed in a difficult gymnastics exercise during physical 
education class. One can thus have an overall high perceived motor competence but, at the same time, 
feel only satisfied to a certain degree in his/her need for competence when performing a specific exercise. 
The third and final need is relatedness, which is defined by feelings of closeness, trust, friendship, or 
connectedness in relationships with others such as peers, coaches or teachers (Baumeister & Leary, 1995). 
Coaches or PE-teachers who are empathetic and show a personal interest in their athletes/students 
support their need for relatedness.  
Different questionnaires have been developed to measure the degree to which one feels satisfied and/or 
frustrated in his basic psychological needs. The Basic Psychological Need Satisfaction Scale (BPNSE; Chen 
et al., 2015) measures both need satisfaction and need frustration in general in one’s life. A few domain-
specific questionnaires have also been developed and were all based on the general BPNSE (e.g., BPNSE in 
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physical education; Haerens, Aelterman, Vansteenkiste, Soenens, & Van Petegem, 2015; and BPNSE in 
work; Schultz, Ryan, Niemiec, Legate, & Williams, 2015). Within the context of this dissertation, we used 
an adapted form of the BPNSE in physical education (Haerens et al, 2015) to measure children’s 
competence need satisfaction. More specifically, we assessed the four items in relation to competence 
satisfaction and adapted the stem of the items into “While I participate in sports…” so that they 
referred to children’s participation in sports (e.g., “While I participate in sports, I feel capable at what 
I do”). Each of the four items are rated on a 5-point Likert scale, ranging from 1 (not at all true for me) 
to 5 (very true for me). 
According to Self-Determination Theory, people who feel satisfied in their needs for autonomy, 
competence and relatedness are more likely to be autonomously motivated towards physical activity and 
sports than people who feel less satisfied in their basic psychological needs (Haerens et al., 2015). In the 
next section, we take a closer look at some other studies that examined whether need satisfaction 
(especially competence satisfaction) and/or autonomous motivation is, as proposed by Self-Determination 
Theory, indeed positively related to physical activity and sports participation. 
 
Figure 4: The general Self-Determination Theory Model. Adapted from Teixeira, P. J., Carraca, E. V., 
Markland, D., Silva, M. N., & Ryan, R. M. (2012). Exercise, physical activity, and Self-Determination Theory: 
A systematic review. International Journal of Behavioral Nutrition and Physical Activity, 9. 
 
4.3 Empirical evidence on the relationship between need satisfaction, 
motivation and physical activity/sport participation   
A systematic review from 2012 including 66 studies that reported direct associations between Self-
Determination Theory based constructs (i.e., need satisfaction and/or motivational regulations) and 
physical activity outcomes in adult samples, found consistent proof that competence satisfaction and more 
autonomous forms of motivation (i.e., identified regulation, integrated regulation, intrinsic motivation, or 
a combination of these) positively predict participation in physical activity and/or sports (Teixeira et al., 
2012). Identified regulation was overall found to be a stronger predictor of short-term participation while 
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intrinsic motivation was a stronger predictor of long-term participation. A number of studies also found 
comparable results in adolescent samples (e.g., Wang & Biddle, 2001; Biddle & Wang, 2003; Bagoien & 
Halvari, 2005; Taylor, Ntoumanis, Standage, & Spray, 2010). For example, a study among British 11- to 16-
year-old students found that competence satisfaction and autonomous motivation were positively related 
to leisure-time physical activity (Taylor et al., 2010). Another study in a similar sample (British 14- to 16-
year-old adolescents) showed that students’ satisfaction of their need for competence was, compared to 
the satisfaction of their need for autonomy and relatedness, the strongest predictor of autonomous 
motivation towards PE (Ntoumanis, 2001). Competence satisfaction was also significantly positively 
related with the effort they put in their PE classes (r = .73) and their future intentions to do sports outside 
of PE (r = .44), and it was significantly negatively related to their feelings of boredom during PE class (r = -
.62).  
Interestingly, some authors already combined Self-Determination Theory-derived constructs with 
measures of perceived competence as defined in the conceptual model (Stodden et al., 2008). A study in 
a sample of 11- to 15-year-old British adolescents found that students with high perceived competence 
(measured with the children’s version of the SPPC; Fox & Corbin, 1989; Whitehead, 1995), were more 
autonomously motivated towards PE and sports and participated more in organized sports than their peers 
who perceived themselves as less competent (Wang & Biddle, 2001). Another example of a study 
examining the more general construct of perceived (motor) competence rather than perceived need 
satisfaction (measured with the Perceived Competence Scale; Harter, 1982) in relation to self-determined 
motivation, is a study among Norwegian upper secondary school students (primarily 16-to 18-year-olds) 
in which positive associations were found between perceived motor competence, autonomous motivation 
towards physical activities, and sports participation (Bagoien & Halvari, 2005). A longitudinal study among 
Finnish 7th-graders (mean age = 12.41 years, SD = .27) found that perceived (motor) competence 
(measured with the SPPC; Fox & Corbin, 1989) significantly predicted MVPA six years later (Jaakkola, Yli-
Piipai, Watt, & Liukkonen, 2016). However, autonomous motivation towards PE was not a significant 
predictor of future MVPA.  
Despite the extensive evidence in support of the proposed pathways of Self-Determination Theory in adult 
and adolescent samples, far less research has been conducted among children younger than 12 years 
(Pannekoek, Piek, & Hagger, 2013). Rare exceptions are recent studies by Sebire et al. (2013) and Dishman 
et al. (2013). Sebire et al. (2013) found that British 7- to 11-year-old children’s competence satisfaction 
(and autonomy and relatedness satisfaction) was positively associated with their autonomous motivation 
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for physical activity, which was in turn positively related to their objectively measured physical activity. 
Another study in 10- to 12-year-old American children found a positive association between competence 
satisfaction and self-reported physical activity, but the role of autonomous motivation in this relationship 
was not examined (Dishman, Saunders, Mciver, Dowda, & Pate, 2013). These two studies provide 
preliminary support for the proposed positive sequence in Self-Determination Theory from competence 
satisfaction (via autonomous motivation) to physical activity engagement in children. However, more 
research in younger age groups is needed to conclude that the pathway as proposed by Self-Determination 
Theory generally applies to children.  
 
4.4 Conclusion  
The studies described in the previous section illustrate that adolescents’ and adults’ need satisfaction, and 
more specifically their competence satisfaction, is positively associated with their autonomous motivation 
for and their engagement in general or specific (e.g., physical education, sports) physical activities. The 
few studies which have been conducted in younger age groups found preliminary support that 
competence satisfaction is also positively associated with engagement in physical activities in children. 
Further research in children is recommended, especially to gain more insight into the (strength of the) 
pathways between competence satisfaction and autonomous motivation, and between autonomous 
motivation and physical activity. Up until now, it has not yet been investigated how children’s actual motor 
competence relates to their need satisfaction and autonomous motivation. Yet, based on the gradually 
strengthening relationship between children’s actual and perceived motor competence (Stodden et al., 
2008) and on the degree of similarity between perceived motor competence and competence satisfaction, 
it can be assumed that children’s actual motor competence is also related to their autonomous motivation 
to engage in physical activities.  
  
50 
 
5 Research Objectives and outline of the dissertation 
The general introduction of this dissertation revealed some important gaps and shortcomings in the 
existing literature regarding the factors that potentially influence children’s and adolescents’ engagement 
in physical activity. Below we describe the specific research aims of this dissertation, and an overview of 
the empirical chapters in which we try to address some of these identified gaps and shortcomings.  
In the first part of the original research included in this dissertation, we focus on extracurricular school-
based sports, which is a specific behavior setting situated within the third layer of the socio-ecological 
model (Sallis et al., 2006). In Anglo-Saxon countries, it is broadly documented that extracurricular school-
based sports participation during adolescence is associated with increased physical activity, and a number 
of psychological, physiological, and social health benefits, as well as academic performance (e.g., Fredricks 
& Eccles, 2006; Kurc & Leatherdale, 2009; Barber et al., 2001). Yet, little is known about this relationship 
in the context of European extracurricular school-based sports. As the content (i.e., mainly recreational 
intramural sports; Stokvis, 2009) and the main aim (i.e., reaching children and adolescents who are at risk 
of an inactive lifestyle; Van Acker et al., 2011; Pot & Van Hilvoorde, 2013) of most European extracurricular 
school-based sports differ from the content (i.e., mainly the more performance-oriented, interscholastic 
sports; Park, 2007; Van Acker et al., 2011; Bocarro, Kanters, Casper, & Forrester, 2008; Pot & Van 
Hilvoorde, 2013) and the main aim (i.e., selecting students with a high motor competence and excellent 
sport specific skills to outperform other school teams) of most Anglo-Saxon extracurricular school-based 
sports, it is important to examine whether the findings from studies in Anglo-Saxon countries can be 
generalized to European populations. Studies among European adolescents are scarce and only include 
small or very specific study samples (Silva et al., 2010; Belton et al., 2016). It is also unclear whether 
European extracurricular school-based sports reach students at-risk for an inactive lifestyle (Van Acker et 
al., 2011; Pot & Van Hilvoorde, 2013) and are, as often claimed, indeed an ideal platform for students with 
low activity levels to participate in organized sports. It is also unknown whether the positive associations 
that were found in adolescents between the ages of 13 and 18 (Barber et al., 2001; Broh, 2002; Harrison 
& Narayan, 2003; Fredricks & Eccles, 2006; Kurc & Leatherdale, 2009), apply to a younger population, such 
as children making the transition from childhood to adolescence. Yet, this is an important age group since 
early adolescence is known to be a risk period for decreased levels of physical activity (Knuth & Hallel, 
2009; Kalman et al., 2015). Hence, the first aim of this dissertation is to investigate the potential that 
extracurricular school-based sports hold as a medium through which (young) adolescents can be 
motivated to develop a physically active lifestyle. Two empirical studies contribute to the realization of 
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this aim. In these studies among Flemish 5th- and 6th-graders (i.e., the last two grades of elementary school, 
chapter 1.1) and 7th- through 13th-graders (i.e., all grades of secondary school, chapter 1.2), we examined 
whether Flemish extracurricular school-based sports reach (young) adolescents at risk for an inactive 
lifestyle, and whether extracurricular school-based sports participants are more physically active and/or 
more autonomously motivated towards sports than their non-participating peers.  
 
In the second part of the original research included in this dissertation, we focus on a number of 
intrapersonal factors within the inner layer of the socio-ecological model (Sallis et al., 2006) that are 
potentially related to children’s and adolescents’ engagement in physical activity. We start from two 
theoretical frameworks: the conceptual model developed by Stodden et al. (2008) and Self-Determination 
Theory (Deci & Ryan, 2000).  
The conceptual model (Stodden et al., 2008) states that actual motor competence significantly relates to 
perceived motor competence, and that this relationship strengthens with increasing age. The association 
between actual and perceived competence has been studied extensively in the recent past and most 
studies point towards a positive, yet small to moderate association (e.g., Goodway & Rudisill, 1997; 
Raudsepp et al., 2002; Barnett et al., 2011). Overall, the association seems indeed to strengthen with 
increasing age but even among children in late childhood and adolescents, correlations are only small to 
moderate (e.g., Vedul-Kjelsas et al., 2012) and some studies did not (e.g., Fliers et al., 2010), or only in 
specific subgroups (e.g., Crane et al., 2015), find a significant association between both constructs. This 
indicates that actual and perceived motor competence may not be aligned in some children and 
adolescents. Further analyses, from different perspectives, could provide more insight into the 
relationship between youngsters’ actual and perceived motor competence. Hence, the second aim of this 
dissertation is to examine how actual motor competence relates to perceived motor competence among 
youngsters varying in age. We examined the overall relationship between actual and perceived motor 
competence by means of a variable-centered analysis in a sample of American children in middle and late 
childhood (chapter 2.1), in two different samples of Flemish children in middle and late childhood (chapter 
2.3 and 2.5), and in a sample of Flemish adolescents (chapter 2.4). A variable-centered analysis describes 
the association between actual and perceived motor competence and thus provides an overall picture of 
the average relationship between these variables (Magnusson, 1988) but it does not provide insight into 
the association at the individual level. In other words, a variable-centered approach does not indicate 
whether, and to what extent, children with comparable actual motor competence levels may differ from 
each other in their perceived motor competence. A person-centered analysis on the other hand, 
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investigates how actual and perceived motor competence are combined within individuals and thus allows 
examining whether children with similar actual motor competence levels may differ in the degree to which 
they perceive themselves as competent. Therefore, we also used a person-centered approach in three of 
the above mentioned samples to further investigate the relationship between actual and perceived motor 
competence (chapter 2.1, 2.4, and 2.5). 
 
The conceptual model (Stodden et al., 2008) also proposes a progressively strengthening relationship 
between actual motor competence and physical activity throughout childhood, with perceived motor 
competence mediating this relationship. Recent literature (see Logan et al., 2015 for a review) found 
empirical proof for the suggested association between actual motor competence and physical activity 
among children in early, middle and late childhood. However, the reported correlations were overall only 
moderate, even among the oldest age groups. Furthermore, studies among adolescents revealed only 
moderate, low (Okely et al., 2001b; Barnett et al., 2011) or even insignificant (Hands et al., 2009) 
associations, which seems contrary to the model-based assumption that the relationship between actual 
motor competence and physical activity strengthens with increasing age. A few studies also looked into 
the relationship between perceived motor competence and physical activity. In line with the hypothesis 
of the conceptual model (Stodden et al., 2008), perceived motor competence was found to be quite 
strongly associated with physical activity in older children and adolescents (e.g., Crocker et al., 2000; 
Sabiston & Crocker, 2008). Studies in children in early and middle childhood were rather limited and had 
diverse results (Ulrich, 1987; Seabra et al., 2013; Slykerman et al., 2016), suggesting that more research is 
required. Furthermore, only a few studies explored the mediating role of perceived motor competence in 
the relationship between actual motor competence and physical activity. The results were diverse with 
little evidence for perceived motor competence being a mediator in children in early and middle childhood 
(Crane et al., 2015; Barnett et al., 2015; Khodaverdi et al., 2015) but stronger evidence of the mediating 
role of perceived motor competence in adolescents (Barnett et al., 2011). The mediating role of perceived 
motor competence in the relationship between actual motor competence and physical activity has not yet 
been examined in children in late childhood (9-12 years). Based on the above, the third aim of this 
dissertation is to examine youngsters’ actual and perceived motor competence in relation to their 
physical activity levels. We addressed this aim in three steps: we first examined the relationship between 
youngsters’ actual motor competence and their physical activity engagement, then looked at the 
association between their perceived motor competence and their physical activity engagement, and finally 
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investigated how actual and perceived motor competence jointly relate to their physical activity 
engagement.  
The relationship between youngsters’ actual motor competence and their physical activity engagement 
was addressed in four empirical studies by means of two different approaches. We first examined the 
overall association between actual motor competence and various types of physical activity by means of 
a variable-centered analysis in a sample of American 7- to 12-year-old children (chapter 2.1 and 2.2), a 
sample of Flemish 8- to 13-year-old children (chapter 2.3), and a sample of Flemish 12- to 15-year-old 
adolescents (chapter 2.4). The relationship between children’s actual motor competence and their 
physical activity levels was then further analyzed by means of a person-centered analysis in the American 
children (chapter 2.2). We first categorized the children, based on their actual motor competence score in 
comparison with the norms (i.e., the performance of 1208 American children as described in the TGMD-2 
manual, Ulrich, 2000) and then examined whether children who were classified into the ‘high actual motor 
competence’ group were more likely to meet the worldwide guideline of at least 60 min of MVPA per day 
(World Health Organization, 2014) than their peers who were classified into the ‘average actual motor 
competence’ or the ‘low actual motor competence’ group. This approach enabled us to examine whether 
there might be, as suggested by Seefeldt (Seefeldt, 1980; Haubenstricker & Seefeldt, 1986), a critical 
threshold level of actual motor competence above which youngsters are more likely to meet the MVPA 
guideline. Subsequently, we examined the relationship between perceived motor competence and physical 
activity by means of correlations in a sample of American 7- to 12-year-old children (chapter 2.1 and 2.2), 
a sample of Flemish 8- to 13-year-old children (chapter 2.3), and a sample of Flemish 12- to 15-year-old 
adolescents (chapter 2.4) respectively. Finally, we examined how actual and perceived motor competence 
relate to youngsters’ physical activity engagement by applying a variable-centered approach as well as a 
person-centered approach. We first explored the mediating role of perceived motor competence in the 
relationship between actual motor competence and physical activity (or more specifically organized sports 
participation) among Flemish children in middle and late childhood (chapter 2.3). Subsequently, we 
categorized the youngsters in groups, based on their relative actual and perceived motor competence 
score in comparison with the total sample (i.e., relatively low or relatively high) and examined differences 
in physical activity between groups of youngsters’ with different (alignments between) relative levels of 
actual and perceived motor competence in chapter 2.1 and 2.4. In other words, we looked at differences 
in physical activity between groups of youngsters with different combined (actual and perceived) motor 
competence profiles. 
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Apart from investigating the relationship between children’s and adolescents’ actual and perceived motor 
competence and their physical activity levels, we also investigated how actual and perceived motor 
competence relate to autonomous motivation to engage in physical activities. Self-Determination Theory 
suggests that children or adolescents who feel more competent (i.e., feel satisfied in their need for 
competence), will be more likely to value and enjoy physical activity and sport, and will therefore be more 
inclined to become and remain physically active (Deci & Ryan, 2000). Profound evidence for these 
proposed relationships has been found in adolescents and adults (see Teixeira et al., 2012), but not in 
children (Pannekoek et al., 2013). While most scholars have focused on how the social context can affect 
need satisfaction (including competence satisfaction), far less attention has been paid to the relationships 
between actual motor competence and Self-Determination Theory-derived constructs. Yet, it is intuitive 
that children who are actually more competent, will be more likely to experience competence satisfaction, 
and will be more autonomously motivated to engage in physical activities than their peers who are less 
competent. Based on the affinity between perceived motor competence and competence satisfaction, and 
on the relationship between children’s actual and perceived motor competence (which strengthens with 
increasing age), it can be assumed that children’s actual motor competence is related to their motivation 
to engage in physical activities. Hence, the fourth aim of this dissertation is to examine how children’s 
and adolescents’ actual and perceived motor competence relate to their autonomous motivation 
towards different types of physical activities. We first examined the relationship between youngsters’ 
actual motor competence and autonomous motivation, subsequently explored the association between 
their perceived motor competence and autonomous motivation, and lastly investigated how actual and 
perceived motor competence jointly relate to autonomous motivation.  
The relationship between actual motor competence and autonomous motivation was examined by means 
of correlations in two samples of Flemish children in middle and late childhood (chapter 2.3 and 2.5), and 
in a sample of Flemish adolescents (chapter 2.4). A similar strategy was used to look into the relationship 
between perceived motor competence and autonomous motivation in the same samples. Finally, we 
examined how actual and perceived motor competence relate to autonomous motivation by applying a 
person-centered approach. Specifically, we examined differences in autonomous motivation towards 
sports and PE between groups with different relative levels of actual and perceived motor competence in 
a sample of Flemish children in middle and late childhood (chapter 2.5) and a sample of Flemish 
adolescents (chapter 2.4) respectively. 
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As both the conceptual model (Stodden, 2008) and Self-Determination Theory (Deci & Ryan, 2000) propose 
different pathways ultimately leading to the same behavior, (i.e., physical activity engagement), we 
explored how both theoretical frameworks could be combined and how the various proposed underlying 
factors and pathways of autonomous motivation and physical activity might interact with each other. 
Hence, the fifth aim of this dissertation is to examine how the underlying mechanisms of autonomous 
motivation and physical activity as described by Self-Determination Theory (Deci & Ryan, 2000) and the 
conceptual model (Stodden, 2008) interact and predict sports participation. The fifth and final aim was 
addressed in a sample of Flemish children in middle and late childhood (chapter 2.3). 
 
Below is an overview of the studies that were included in this dissertation, along with a short description 
of the study samples and the specific aims which were addressed in each of the studies.  
Chapter Study Study population Aims 
1.1 Extracurricular school-based sports as a motivating vehicle 
for sports participation in youth: a cross-sectional study 
1049 Flemish 9- to 13-year-
old children  
 
1 
1.2 Extracurricular school-based sports as a stepping stone 
towards an active lifestyle? Differences in physical activity 
and sports-motivation between extracurricular school-
based sports participants and non-participants 
1526 Flemish 11- to 23-
year-old adolescents  
1 
2.1 Associations among elementary school children’s actual 
motor competence, perceived motor competence, physical 
activity and BMI: a cross-sectional study 
 
 
361 American 7- to 12-year-
old children 
 
2 
3 
2.2 Identification of a motor competence proficiency barrier 
among children for meeting physical activity guidelines 
2  
3 
2.3 Children’s engagement in (organized) sports: a motivational 
and motor development perspective 
627 Flemish 8- to 13-year-
old children  
2 
3  
4 
5 
2.4 Identifying profiles of actual and perceived motor 
competence among adolescents: associations with 
motivation, physical activity, and sports participation 
215 Flemish 12- to 15-year-
old adolescents  
2 
3  
4 
2.5 Configurations of actual and perceived motor competence 
among children: associations with motivation for sports and 
global self-worth 
161 Flemish 8- to 11-year-
old children  
2 
4 
 
  
56 
 
6 References 
 
Aelterman, N., Vansteenkiste, M., Soenens, B., & Haerens, L. (2016). A dimensional and person-centered 
perspective on controlled reasons for non-participation in physical education. Psychology of Sport 
and Exercise, 23, 142-154. Retrieved from WOS:000371842800015 
Aelterman, N., Vansteenkiste, M., Van Keer, H., Van den Berghe, L., De Meyer, J., & Haerens, L. (2012). 
Students' objectively measured activity levels and engagement as a function of between-class and 
between-student differences in motivation towards physical education. Journal of Sport & Exercise 
Psychology, 34(4), 457-480. Retrieved from WOS:000308383300003 
Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human Decision Processes, 
50(2), 179-211. Retrieved from WOS:A1991GQ64400003 
American College of Sports Medicine. (2014). ACM's guidelines for exercise testing and Prescription (9th 
ed.). Philadelphia, PA: Wolters Kluwer/Lippincott Williams & Wilkins Health. 
Babic, M. J., Morgan, P. J., Plotnikoff, R. C., Lonsdale, C., White, R. L., & Lubans, D. R. (2014). Physical 
Activity and Physical Self-Concept in Youth: Systematic Review and Meta-Analysis. Sports 
Medicine, 44(11), 1589-1601. Retrieved from WOS:000344974500009 
Bagoien, T. E., & Halvari, H. (2005). Autonomous motivation: Involvement in physical activity, and 
perceived sport competence: Structural and mediator models. Perceptual and Motor Skills, 100(1), 
3-21. Retrieved from WOS:000227110900001 
Bailey, R. (2006). Physical education and sport in schools: A review of benefits and outcomes. Journal of 
School Health, 76(8), 397-401. Retrieved from WOS:000240564000001 
Bandura, A. (1989). Human Agency in Social Cognitive Theory. American Psychologist, 44(9), 1175-1184. 
Retrieved from WOS:A1989AN65800001 
Barber, B. L., Eccles, J. S., & Stone, M. R. (2001). Whatever happened to the Jock, the brain, and the 
princess? Young adult pathways linked to adolescent activity involvement and social identity. 
Journal of Adolescent Research, 16(5), 429-455. Retrieved from WOS:000170402800002 
Bardid, F., Huyben, F., Deconinck, F. J. A., De Martelaer, K., Seghers, J., & Lenoir, M. (2016a). Convergent 
and Divergent Validity Between the KTK and MOT 4-6 Motor Tests in Early Childhood. Adapted 
Physical Activity Quarterly, 33(1), 33-47. Retrieved from WOS:000368971300004 
Bardid, F., Huyben, F., Lenoir, M., Seghers, J., De Martelaer, K., Goodway, J. D. et al. (2016b). Assessing 
fundamental motor skills in Belgian children aged 3-8 years highlights differences to US reference 
sample. Acta Paediatrica, 105(6), e281-e290. 
57 
 
Bardid, F., Rudd, J. R., Lenoir, M., Polman, R., & Barnett, L. M. (2015). Cross-cultural comparison of motor 
competence in children from Australia and Belgium. Frontiers in Psychology, 6, 964. Retrieved 
from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4499673/. Retrieved from Frontiers Media 
S.A. 
Barnett, L., Hinkley, T., Okely, A. D., & Salmon, J. (2013). Child, family and environmental correlates of 
children's motor skill proficiency. Journal of Science and Medicine in Sport, 16(4), 332-336. 
Retrieved from WOS:000321173400009 
Barnett, L. M., Morgan, P. J., Van Beurden, E., Ball, K., & Lubans, D. R. (2011). A Reverse Pathway? Actual 
and Perceived Skill Proficiency and Physical Activity. Medicine and Science in Sports and Exercise, 
43(5), 898-904. Retrieved from WOS:000289557100022 
Barnett, L. M., Van Beurden, E., Morgan, P. J., Brooks, L. O., & Beard, J. R. (2008). Does Childhood Motor 
Skill Proficiency Predict Adolescent Fitness? Medicine and Science in Sports and Exercise, 40(12), 
2137-2144. Retrieved from WOS:000261164600017 
Barnett, L. M., Van Beurden, E., Morgan, P. J., Brooks, L. O., & Beard, J. R. (2010). Gender Differences in 
Motor Skill Proficiency From Childhood to Adolescence: A Longitudinal Study. Research Quarterly 
for Exercise and Sport, 81(2), 162-170. Retrieved from WOS:000278080200008 
Barnett, L., Morgan, P., van Beurden, E., & Beard, J. (2008). Perceived sports competence mediates the 
relationship between childhood motor skill proficiency and adolescent physical activity and 
fitness: a longitudinal assessment. International Journal of Behavioral Nutrition and Physical 
Activity, 5(1), 40. doi:10.1186/1479-5868-5-40. Retrieved from http://www.ijbnpa.org/ 
content/5/1/40 
Barnett, L. M., Ridgers, N. D., & Salmon, J. (2015). Associations between young children's perceived and 
actual ball skill competence and physical activity. Journal of Science and Medicine in Sport, 18(2), 
167-171. Retrieved from WOS:000351649700010 
Barnett, L. M., Ridgers, N. D., Zask, A., & Salmon, J. (2015). Face validity and reliability of a pictorial 
instrument for assessing fundamental movement skill perceived competence in young children. 
Journal of Science and Medicine in Sport, 18(1), 98-102. Retrieved from WOS:000347764000019 
Barnett, L. M., van Beurden, E., Morgan, P. J., Brooks, L. O., & Beard, J. R. (2009). Childhood Motor Skill 
Proficiency as a Predictor of Adolescent Physical Activity. Journal of Adolescent Health, 44(3), 252-
259. Retrieved from http://www.sciencedirect.com/science/article/pii/S1054139X08002954 
Barnett, L. M., Lai, S. K., Veldman, S. L., Hardy, L. L., Cliff, D. P., Morgan, P. J. et al. (2016). Correlates of 
Gross Motor Competence in Children and Adolescents: A Systematic Review and Meta-Analysis. 
Sports Med., 46(11), 1663-1688. doi:10.1007/s40279-016-0495-z [doi];10.1007/s40279-016-
0495-z [pii]. Retrieved from PM:26894274 
58 
 
Barnett, L. M., Vazou, S., Abbott, G., Bowe, S. J., Robinson, L. E., Ridgers, N. D. et al. (2016). Construct 
validity of the pictorial scale of Perceived Movement Skill Competence. Psychology of Sport and 
Exercise, 22, 294-302. Retrieved from http://www.sciencedirect.com/science/article/pii/ 
S1469029215300091 
Barnett, L. M. (2017). Personal communication 
Baumeister, R. F., & Leary, M. R. (1995). The need to belong: desire for interpersonal attachments as a 
fundamental human motivation. Psychol.Bull., 117(3), 497-529. Retrieved from PM:7777651 
Beets, M. W., & Pitetti, K. H. (2005). Contribution of physical education and sport to health-related fitness 
in high school students. Journal of School Health, 75(1), 25-30. Retrieved from 
WOS:000226952200005 
Belton, S., Prior, P., Wickel, E., & Woods, C. (2016). The impact of participation in extra-curricular physical 
activity on males from disadvantaged schools. European Physical Education Review, ??(?), 1-13. 
Retrieved from https://www.researchgate.net/publication/292213937_The_impact_of_ 
participation_in_extra-curricular_physical_activity_on_males_from_disadvantaged_schools 
Berger, I. E., O'Reilly, N., Parent, M. M., Séguin, B., & Hernandez, T. (2008). Determinants of Sport 
Participation Among Canadian Adolescents. Sport Management Review, 11(3), 277-307. Retrieved 
from http://www.sciencedirect.com/science/article/pii/S144135230870113X 
Biddle, S. J. H., & Wang, C. K. J. (2003). Motivation and self-perception profiles and links with physical 
activity in adolescent girls. Journal of Adolescence, 26(6), 687-701. Retrieved from 
WOS:000187226800004 
Bocarro, J., Kanters, M. A., Casper, J., & Forrester, S. (2008). School physical education, extracurricular 
sports, and lifelong active living. Journal of Teaching in Physical Education, 27(2), 155-166. 
Retrieved from WOS:000254882600003 
Breslin, G., Murphy, M., Mckee, D., Delaney, B., & Dempster, M. (2012). The effect of teachers trained in 
a fundamental movement skills programme on children's self-perceptions and motor competence. 
European Physical Education Review, 18(1), 114-126. Retrieved from WOS:000300707200007 
Brettschneider, W.-D., & Naul, R. (2007). Obesity in Europe: young people's physical activity and sedentary 
lifestyles. In W.-D. Brettschneider & R. Naul (Eds.), Sport Sciences International, 4, Obesity in 
Europe: young people's physical activity and sedentary lifestyles (pp. 7-26). Frankfurt am Main: 
Peter LAng. 
Brian, A. S., Goodway, J. D., Stodden, D., & Tsuda, E. (2014). Perceived and Actual Motor Competence: 
Cross-Sectional Associations Across Childhood. Research Quarterly for Exercise and Sport, 85, 14. 
Retrieved from WOS:000340367400040 
59 
 
Broh, B. A. (2002). Linking extracurricular programming to academic achievement: Who benefits and why? 
Sociology of Education, 75(1), 69-95. Retrieved from WOS:000173795100004 
Bruininks, R., & Bruininks BD. (2005). Bruininks-Oseretsky Test of Motor Proficiency (2nd edition ed.). Circle 
Pines, MN: AGS Publishing. 
Burton, A., & Miller, D. (1998). Movement skill assessment. Champaign, IL: Human Kinetics. 
Cacola, P., Romero, M., Ibana, M., & Chuang, J. (2016). Effects of two distinct group motor skill 
interventions in psychological and motor skills of children with Developmental Coordination 
Disorder: A pilot study. Disability and Health Journal, 9(1), 172-178. Retrieved from 
WOS:000366560600025 
Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical activity, exercise, and physical fitness: 
definitions and distinctions for health-related research. Public Health Reports, 100(2), 126-131. 
Retrieved from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1424733/ 
Castelli, D. M., & Valley, J. A. (2007). Chapter 3: The relationship of physical fitness and motor competence 
to physical activity. Journal of Teaching in Physical Education, 26(4), 358-374. Retrieved from 
WOS:000250272400004 
Cattuzzo, M. T., Henrique, R. d. S., Nicolai Re, A. H., de Oliveira, I. S., Melo, B. M., Moura, M. d. S. et al. 
(2016). Motor competence and health related physical fitness in youth: A systematic review. 
Journal of Science and Medicine in Sport, 19(2), 123-129. Retrieved from WOS:000368752900007 
Centers for Disease Control. (2010). Promoting Physical Activity: A Guide for Community Action (2nd ed.). 
Champaign, Illinois: Human Kinetics. 
Chen, B. W., Vansteenkiste, M., Beyers, W., Boone, L., Deci, E. L., Kaap-Deeder, J. et al. (2015). Basic 
psychological need satisfaction, need frustration, and need strength across four cultures. 
Motivation and Emotion, 39(2), 216-236. Retrieved from WOS:000351174400005 
Clark, J., & Metcalfe, J. (2002). The mountain of motor development: A metaphor. In J. Clark & J. Humphrey 
(Eds.), Motor Development: Research and reviews (pp. 163-190). Reston, VA: National Assocation 
of sport and Physical Education. 
Cliff, D. P., Okely, A. D., Smith, L. M., & McKeen, K. (2009). Relationships Between Fundamental Movement 
Skills and Objectively Measured Physical Activity in Preschool Children. Pediatric Exercise Science, 
21(4), 436-449. Retrieved from WOS:000272424400007 
Cohen, D. A., Taylor, S. L., Zonta, M., Vestal, K. D., & Schuster, M. A. (2007). Availability of high school 
extracurricular sports programs and high-risk behaviors. Journal of School Health, 77(2), 80-86. 
Retrieved from WOS:000243377400005 
60 
 
Cohen, J. (1988). Statistical power analysis for the bahavioral sciences (2nd ed.). Hillsdale, NJ: Erlbaum. 
Cole, D. A., Maxwell, S. E., Martin, J. M., Peeke, L. G., Seroczynski, A. D., Tram, J. M. et al. (2001). The 
development of multiple domains of child and adolescent self-concept: A cohort sequential 
longitudinal design. Child Development, 72(6), 1723-1746. Retrieved from WOS:000172 
600700008 
Council of Europe. (2001). Recommendation No. R. (92) 13 REV of the Committee of Ministers of Members 
States on the Revised European Sports Charter Strasbourgh: Council of Europe. 
Crane, J. R., Naylor, P. J., Cook, R., & Temple, V. A. (2015). Do Perceptions of Competence Mediate The 
Relationship Between Fundamental Motor Skill Proficiency and Physical Activity Levels of Children 
in Kindergarten? Journal of Physical Activity & Health, 12(7), 954-961. Retrieved from 
WOS:000363360300009 
Crane, J. R., Temple, V. A., Bell, R., Donovan, A., Williams, B. L., & Naylor, P. J. (2015). Perceptions of 
Physical Competence and Motor Proficiency in Middle Childhood. Research Quarterly for Exercise 
and Sport, 86, A49. Retrieved from WOS:000359745700115 
Crocker, P. R. E., Eklund, R. C., & Kowalski, K. C. (2000). Children's physical activity and physical self-
perceptions. Journal of Sports Sciences, 18(6), 383-394. Retrieved from WOS:000087774900003 
Curtis, J., McTeer, W., & White, P. (1999). Exploring effects of school sport experiences on sport 
participation in later life. Sociology of Sport Journal, 16(4), 348-365. Retrieved from 
WOS:000084116000004 
D'Hondt, E., Deforche, B., Gentier, I., De Bourdeaudhuij, I., Vaeyens, R., Philippaerts, R. M. et al. (2012). A 
longitudinal analysis of gross motor coordination in overweight and obese children versus normal-
weight peers. International Journal of Obesity, 37(1), 61-67. 
D'Hondt, E., Deforche, B., De Bourdeaudhuij, I., & Lenoir, M. (2009). Relationship Between Motor Skill and 
Body Mass Index in 5-to 10-Year-Old Children. Adapted Physical Activity Quarterly, 26(1), 21-37. 
Retrieved from WOS:000262543100002 
D'Hondt, E., Deforche, B., Gentier, I., Verstuyf, J., Vaeyens, R., Bourdeaudhuij, I. et al. (2014). A longitudinal 
study of gross motor coordination and weight status in children. Obesity, 22(6), 1505-1511. 
Retrieved from WOS:000337537000018 
deCharms, R. (1968). Personal causition: The internal affective determinants of behavior. New York: 
Academic Press. 
Deci, E. L., & Ryan, R. M. (2000). The "what" and "why" of goal pursuits: Human needs and the self-
determination of behavior. Psychological Inquiry, 11(4), 227-268. Retrieved from 
WOS:000166046400001 
61 
 
Department for Education. (2014). The national curriculum in England: Key stages 3 and 4 and framework 
document Department for Education. 
Dewey, D., Kaplan, B. J., Crawford, S. G., & Wilson, B. N. (2002). Developmental coordination disorder: 
Associated problems in attention, learning, and psychosocial adjustment. Human Movement 
Science, 21(5-6), 905-918. Retrieved from WOS:000181927800017 
Dishman, R. K., Saunders, R. P., Mciver, K. L., Dowda, M., & Pate, R. R. (2013). Construct Validity of Selected 
Measures of Physical Activity Beliefs and Motives in Fifth and Sixth Grade Boys and Girls. Journal 
of Pediatric Psychology, 38(5), 563-576. Retrieved from WOS:000319846300009 
Dohle, S., & Wansink, B. (2013). Fit in 50 years: participation in high school sports best predicts one's 
physical activity after Age 70. Bmc Public Health, 13. Retrieved from WOS:000332273600001 
Dweck, C., & Elliott, E. (1983). Achievement motivation. In P. Mussen & E. Hetherington (Eds.), Handbook 
of child psychology (pp. 643-691). New York: Wiley. 
Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual Review of Psychology, 
53, 109-132. Retrieved from WOS:000174039200006 
Eccles, J. S., Wigfield, A., & Schiefele, U. (1998). Motivation to succeed. In W. Damon & N. Eisenberg (Eds.), 
Handbook of child psychology: Social, emotional, and personality development (5th ed., pp. 1017-
1095). New York: Wiley. 
Edwards, M. B., Bocarro, J. N., & Kanters, M. A. (2013). Place disparities in supportive environments for 
extracurricular physical activity in North Carolina middle schools. Youth & Society, 45(2), 265-285. 
Retrieved from WOS:000318630000006 
Eime, R. M., Harvey, J. T., Charity, M. J., & Payne, W. R. (2016). Population levels of sport participation: 
implications for sport policy. Bmc Public Health, 16. Retrieved from WOS:000381007300003 
Elliot, A. J., & Covington, M. V. (2001). Approach and avoidance motivation. Educational Psychology 
Review, 13(2), 73-92. Retrieved from WOS:000168866800001 
Erwin, H. E., & Castelli, D. M. (2008). National Physical Education Standards: A Summary of Student 
Performance and Its Correlates. Research Quarterly for Exercise and Sport, 79(4), 495-505. 
Retrieved from WOS:000262242600007 
Fliers, E. A., de Hoog, M. L. A., Franke, B., Faraone, S. V., Rommelse, N. N. J., Buitelaar, J. K. et al. (2010). 
Actual Motor Performance and Self-Perceived Motor Competence in Children With Attention-
Deficit Hyperactivity Disorder Compared With Healthy Siblings and Peers. Journal of 
Developmental and Behavioral Pediatrics, 31(1), 35-40. Retrieved from WOS:000273750800005 
62 
 
Fox, K. R., & Corbin, C. B. (1989). The Physical Self-Perception Profile - Development and Preliminary 
Validation. Journal of Sport & Exercise Psychology, 11(4), 408-430. Retrieved from 
WOS:A1989CD02000005 
Fransen, J., D'Hondt, E., Bourgois, J., Vaeyens, R., Philippaerts, R. M., & Lenoir, M. (2014). Motor 
competence assessment in children: convergent and discriminant validity between the BOT-2 
Short Form and KTK testing batteries. Res.Dev.Disabil., 35(6), 1375-1383. doi:S0891-
4222(14)00103-6 [pii];10.1016/j.ridd.2014.03.011 [doi]. Retrieved from PM:24713517 
Fredricks, J. A., & Eccles, J. S. (2006). Is extracurricular participation associated with beneficial outcomes? 
Concurrent and longitudinal relations. Developmental Psychology, 42(4), 698-713. Retrieved from 
WOS:000238659200009 
Gabbard, C. (2015). Lifelong motor development (5th ed.). San Francisco, CA: Pearson Benjamin Cummings. 
Gallahue, D. L., & Donnelly, F. C. (2003). Developmental Physical Education for All Children (4th ed.). 
Champaign, IL: Human Kinetics. 
Gallahue, D. L., Ozmum, J. C., & Goodway, J. D. (2012). Understanding Motor Development: Infants, 
Children, Adolescents, Adults (7th ed.). New York: McGraw-Hill Companies, Inc. 
Goodway, J. D., & Rudisill, M. E. (1997). Perceived physical competence and actual motor skill competence 
of African American preschool children. Adapted Physical Activity Quarterly, 14(4), 314-326. 
Retrieved from WOS:A1997XX90500004 
Gordon-Larsen, P., Adair, L. S., & Popkin, B. M. (2002). Ethnic Differences in Physical Activity and Inactivity 
Patterns and Overweight Status. Obesity Research, 10(3), 141-149. Retrieved from 
http://dx.doi.org/10.1038/oby.2002.23. Retrieved from Blackwell Publishing Ltd. 
Groenfeldt, V., Hansen, S., Hasselstroem, H., Sigsgaard, E., Froberg, K., & Andersen, L. (2004). Validation 
of the questionnaire ''About Myself'' for 7-8- year-olds. In P. Jorgensen & N. Vogensen (Eds.), 
What's going on in the gym? Learning, teaching and research in physical education (pp. 154-168). 
Odense: University of Southern Denmark. 
Guay, F., Ratelle, C. F., & Chanal, J. (2008). Optimal Learning in Optimal Contexts: The Role of Self-
Determination in Education. Canadian Psychology-Psychologie Canadienne, 49(3), 233-240. 
Retrieved from WOS:000270862600009 
Gutin, B., Yin, Z. O., Humphries, M. C., & Barbeau, P. (2005). Relations of moderate and vigorous physical 
activity to fitness and fatness in adolescents. American Journal of Clinical Nutrition, 81(4), 746-
750. Retrieved from WOS:000228275400004 
Haerens, L., Aelterman, N., Vansteenkiste, M., Soenens, B., & Van Petegem, S. (2015). Do perceived 
autonomy-supportive and controlling teaching relate to physical education students' motivational 
63 
 
experiences through unique pathways? Distinguishing between the bright and dark side of 
motivation. Psychology of Sport and Exercise, 16, 26-36. Retrieved from WOS:000347755600004 
Haerens, L., Kirk, D., Cardon, G., & De Bourdeaudhuij, I. (2011). Toward the Development of a Pedagogical 
Model for Health-Based Physical Education. Quest, 63(3), 321-338. Retrieved from 
WOS:000293659000006 
Haerens, L., Kirk, D., Cardon, G., De Bourdeaudhuij, I., & Vansteenkiste, M. (2010). Motivational profiles 
for secondary school physical education and its relationship to the adoption of a physically active 
lifestyle among university students. European Physical Education Review, 16(2), 117-139. 
Retrieved from WOS:000285061600002 
Haga, M. (2008). The relationship between physical fitness and motor competence in children. Child Care 
Health and Development, 34(3), 329-334. Retrieved from WOS:000254932800006 
Hands, B., Larkin, D., Parker, H., Straker, L. M., & Perry, M. (2009). The relationship among physical activity, 
motor competence and health-related fitness in 14-year-old adolescents. Scandinavian Journal of 
Medicine & Science in Sports, 19(5), 655-663. Retrieved from WOS:000270312000009 
Hands, B. (2008). Changes in motor skill and fitness measures among children with high and low motor 
competence: A five-year longitudinal study. Journal of Science and Medicine in Sport, 11(2), 155-
162. Retrieved from http://www.sciencedirect.com/science/article/pii/S1440244007000849 
Hardman, K. (2008). Physical Education in Schools: A Global Perspective. Kinesiology, 40(1), 5-28. Retrieved 
from WOS:000260630600001 
Hardy, L. L., Reinten-Reynolds, T., Espinel, P., Zask, A., & Okely, A. D. (2012). Prevalence and Correlates of 
Low Fundamental Movement Skill Competency in Children. Pediatrics, 130(2), E390-E398. 
Retrieved from WOS:000307123000019 
Harrison, P. A., & Narayan, G. (2003). Differences in behavior, psychological factors, and environmental 
factors associated with participation in school sports and other activities in adolescence. Journal 
of School Health, 73(3), 113-120. Retrieved from WOS:000181746300005 
Harter, S. (1985). Manual for the self-perception profile for children Denver: University of Denver. 
Harter, S. (1988). Manual for the Self-Perception Profile for Adolescents. Denver, CO: University of Denver. 
Harter, S. (1999). The construction of the self: A developmental perspective. New York: Guilford Press. 
Harter, S. (2006). The Self. In N. Eisenberg, W. Damon, & R. Lerner (Eds.), Handbook of child psychology 
(6th ed., pp. 505-570). Hoboken, NJ: John Wiley. 
Harter, S. (1982). The Perceived Competence Scale for Children. Child Development, 53(1), 87-97. 
Retrieved from WOS:A1982NB00400007 
64 
 
Harter, S. (2012). Self-Perception Profile for Children: Manual and Questionnaires (Revision of the Self-
Perception Profile for Children, 1985) University of Denver; Department of Psychology. 
Harter, S., & Pike, R. (1984). The Pictorial Scale of Perceived Competence and Social Acceptance for Young-
Children. Child Development, 55(6), 1969-1982. Retrieved from WOS:A1984AAG5600001 
Haubenstricker, J., & Seefeldt, V. (1986). Acquisition of motor skills during childhood. In V. Seefeldt (Ed.), 
Physical activity and well-being (pp. 41-102). Waldorf, MD: AAHPERD. 
Henderson, S., & Sugden, D. (1992). Movement Assessment Battery for Children. Kent, UK: The 
Psychological Corporation. 
Holfelder, B., & Schott, N. (2014). Relationship of fundamental movement skills and physical activity in 
children and adolescents: A systematic review. Psychology of Sport and Exercise, 15(4), 382-391. 
Retrieved from WOS:000338393700008 
Horn, T., & Weiss, M. (1991). A developmental analysis of children's self-ability judgments in the physical 
domain. Pediatric Exercise Science, 3(310), 326. 
Howell, F. M., & McKenzie, J. A. (1987). High School Athletics and Adult SportGÇôLeisure Activity: Gender 
Variations across the Life Cycle. Sociology of Sport Journal, 4(4), 329-346. doi:doi: 
10.1123/ssj.4.4.329. Retrieved from http://dx.doi.org/10.1123/ssj.4.4.329. Retrieved from 
Human Kinetics. 
Hume, C., Okely, A., Bagley, S., Telford, A., Booth, M., Crawford, D. et al. (2008). Does weight status 
influence associations between children's fundamental movement skills and physical activity? 
Research Quarterly for Exercise and Sport, 79(2), 158-165. Retrieved from WOS:000256931400005 
Iivonen, S., Sääkslahti, A., & Laukkanen, A. (2016). A review of studies using the Körperkoordinationstest 
für Kinder (KTK). European Journal of Adapted Physical Activity, 8(2), 18-36. Retrieved from 
http://eujapa.upol.cz/index.php/EUJAPA/article/view/168 
Jaakkola, T., Yli-Piipai, S., Watt, A., & Liukkonen, J. (2016). Perceived physical competence towards physical 
activity, and motivation and enjoyment in physical education as longitudinal predictors of 
adolescents' self-reported physical activity. Journal of Science and Medicine in Sport, 19(9), 750-
754. Retrieved from WOS:000382800900012 
Jacobs, J. E., Lanza, S., Osgood, D. W., Eccles, J. S., & Wigfield, A. (2002). Changes in children's self-
competence and values: Gender and domain differences across grades one through twelve. Child 
Development, 73(2), 509-527. Retrieved from WOS:000174747000012 
Janssen, I., & LeBlanc, A. G. (2010). Systematic review of the health benefits of physical activity and fitness 
in school-aged children and youth. International Journal of Behavioral Nutrition and Physical 
Activity, 7. Retrieved from WOS:000279902200003 
65 
 
Kalaja, S., Jaakkola, T., Liukkonen, J., & Digelidis, N. (2012). Development of junior high school students' 
fundamental movement skills and physical activity in a naturalistic physical education setting. 
Physical Education and Sport Pedagogy, 17(4), 411-428. Retrieved from WOS:000308138300005 
Kalman, M., Inchley, J., Sigmundova, D., Iannotti, R. J., Tynjala, J. A., Hamrik, Z. et al. (2015). Secular trends 
in moderate-to-vigorous physical activity in 32 countries from 2002 to 2010: a cross-national 
perspective. Eur.J Public Health, 25 Suppl 2, 37-40. doi:ckv024 [pii];10.1093/eurpub/ckv024 [doi]. 
Retrieved from PM:25805785 
Kanters, M. A., Bocarro, J. N., Edwards, M. B., Casper, J. M., & Floyd, M. F. (2013). School sport participation 
under two school sport policies: comparisons by race/ethnicity, gender, and socioeconomic status. 
Annals of Behavioral Medicine, 45, S113-S121. Retrieved from WOS:000316383000017 
Kemp, C., & Pienaar, A. E. (2013). Relationship between the body composition and motor and physical 
competence of Grade 1 learners in South Africa. Journal of Sports Medicine and Physical Fitness, 
53(6), 635-643. Retrieved from WOS:000331344300008 
Khodaverdi, Z., Bahram, A., Khalaji, H., & Kazemnejad, A. (2013). Motor Skill Competence and Perceived 
Motor Competence: Which Best Predicts Physical Activity among Girls? Iranian Journal of Public 
Health, 42(10), 1145-1150. Retrieved from WOS:000326245200010 
Khodaverdi, Z., Bahram, A., Stodden, D., & Kazemnejad, A. (2015). The relationship between actual motor 
competence and physical activity in children: mediating roles of perceived motor competence and 
health-related physical fitness. J.Sports Sci., 1-7. doi:10.1080/02640414.2015.1122202 [doi]. 
Retrieved from PM:26691581 
Kiphard, E. J., & Schilling, F. (1974). Körperkoordinationstest für Kinder. Weinheim, Germany: Beltz Test 
GmbH. 
Kiphard, E. J., & Schilling, F. (2007). Körperkoordinationstest für Kinder. Überarbeitete und ergänzte 
Auflage. Göttingen, Germany: Beltz Test GmbH. 
Knuth, A. G., & Hallel, P. C. (2009). Temporal trends in physical activity: a systematic review. Journal of 
Physical Activity & Health, 6(5), 548-559. Retrieved from WOS:000282842000003 
Kurc, A. R., & Leatherdale, S. T. (2009). The Effect of Social Support and School- and Community-based 
Sports on Youth Physical Activity. Canadian Journal of Public Health-Revue Canadienne de Sante 
Publique, 100(1), 60-64. Retrieved from WOS:000263775300022 
Lalor, A., Brown, T., & Murdolo, Y. (2016). Relationship between children's performance-based motor skills 
and child, parent, and teacher perceptions of children's motor abilities using self/informant-report 
questionnaires. Australian Occupational Therapy Journal, 63(2), 105-116. Retrieved from 
WOS:000374095400005 
66 
 
LeGear, M., Greyling, L., Sloan, E., Bell, R. I., Williams, B. L., Naylor, P. J. et al. (2012). A window of 
opportunity? Motor skills and perceptions of competence of children in Kindergarten. 
International Journal of Behavioral Nutrition and Physical Activity, 9. Retrieved from 
WOS:000303153500001 
Liong, G. H. E., Ridgers, N. D., & Barnett, L. M. (2015). Associations Between Skill Perceptions and Young 
Children'S Actual Fundamental Movement Skills. Perceptual and Motor Skills, 120(2), 591-603. 
Retrieved from WOS:000353566700017 
Logan, S. W., Robinson, L. E., Getchell, N., Webster, E. K., Liang, L. Y., & Golden, D. (2015). Relationship 
Between Motor Competence and Physical Activity: A Systematic Review. Research Quarterly for 
Exercise and Sport, 85, 14. Retrieved from WOS:000340367400039 
Lopes, V. P., Stodden, D. F., Bianchi, M. M., Maia, J. A. R., & Rodrigues, L. P. (2012). Correlation between 
BMI and motor coordination in children. Journal of Science and Medicine in Sport, 15(1), 38-43. 
Retrieved from WOS:000299585400008 
Lubans, D. R., Morgan, P. J., Cliff, D. P., Barnett, L. M., & Okely, A. D. (2010). Fundamental Movement Skills 
in Children and Adolescents Review of Associated Health Benefits. Sports Medicine, 40(12), 1019-
1035. Retrieved from WOS:000285176200002 
Magnusson, D. (1988). Individual development from an interactional perspective, Volume 1 of Paths 
through life. Hillsdale, NJ: L. Erlbaum Associates. 
Markland, D., & Tobin, V. (2004). A modification to the behavioural regulation in exercise questionnaire to 
include an assessment of amotivation. Journal of Sport & Exercise Psychology, 26(2), 191-196. 
Retrieved from WOS:000221964700002 
Marsh, H. W. (1988). Self description questionnaire: A theoretical and emperical basis for the 
measurement of multiple dimensions of preadolescent self concept. San Antonio, TX: 
Psychological Corporation. 
Marsh, H. W., Richards, G. E., Johnson, S., Roche, L., & Tremayne, P. (1994). Physical Self-Description 
Questionnaire - Psychometric Properties and A Multitrait-Multimethod Analysis of Relations to 
Existing Instruments. Journal of Sport & Exercise Psychology, 16(3), 270-305. Retrieved from 
WOS:A1994PE01000004 
Marsh, H., & Craven, R. (1997). Academic self-concept: berond the dustbowl. In G. Phye (Ed.), Handbook 
of classroom assessment: learning, achievement and adjustment. San Diego, CA: Academic Press. 
Marsh, H. W., & O'Mara, A. (2008). Reciprocal effects between academic self-concept, self-esteem, 
achievement, and attainment over seven adolescent years: Unidimensional and multidimensional 
perspectives of self-concept. Personality and Social Psychology Bulletin, 34(4), 542-552. Retrieved 
from WOS:000254400400008 
67 
 
Martinek, T. J., Cheffers, J. T., & Zaichkowsky, L. D. (1978). Physical activity, motor development and self-
concept: race and age differences. Percept.Mot.Skills, 46(1), 147-154. 
doi:10.2466/pms.1978.46.1.147 [doi]. Retrieved from PM:643470 
Matvienko, O., & Ahrabi-Fard, I. (2010). The Effects of a 4-Week After-School Program on Motor Skills and 
Fitness of Kindergarten and First-Grade Students. American Journal of Health Promotion, 24(5), 
299-303. Retrieved from WOS:000277852400002 
McCarron, L. (1997). McCarron Assessment of Neuromuscular Development (3rd ed.). Dallas, Tx: 
McCarron-Dial Systems. 
McKenzie, T. L., Sallis, J. F., Broyles, S. L., Zive, M. M., Nader, P. R., Berry, C. C. et al. (2002). Childhood 
movement skills: Predictors of physical activity in Anglo American and Mexican American 
adolescents? Research Quarterly for Exercise and Sport, 73(3), 238-244. Retrieved from 
WOS:000177963800002 
Morano, M., Colella, D., Robazza, C., Bortoli, L., & Capranica, L. (2011). Physical self-perception and motor 
performance in normal-weight, overweight and obese children. Scandinavian Journal of Medicine 
& Science in Sports, 21(3), 465-473. Retrieved from WOS:000290589700015 
Moreno, J. A., & Cervello, E. M. (2005). Physical self-perception in Spanish adolescents: Effects of gender 
and involvement in physical activity. Journal of Human Movement Studies, 48(4), 291-311. 
Retrieved from WOS:000202848200004 
Morgan, P. J., Okely, A. D., Cliff, D. P., Jones, R. A., & Baur, L. A. (2008). Correlates of Objectively Measured 
Physical Activity in Obese Children. Obesity, 16(12), 2634-2641. Retrieved from 
WOS:000261405800010 
Morrison, K. M., Bugge, A., El-Naaman, B., Eisenmann, J. C., Froberg, K., Pfeiffer, K. A. et al. (2012). Inter-
Relationships Among Physical Activity, Body Fat, and Motor Performance in 6-to 8-Year-Old Danish 
Children. Pediatric Exercise Science, 24(2), 199-209. Retrieved from WOS:000304743100004 
Mrakovic, M., metikos, D., & Findak, V. (1993). Theoretical model of classification of motor knowledge. 
Kinesiology, 25, 132-140. 
New South Wales Department of Education and Training. (2000). Get Skilled: Get Active. 
Sydney,NSW,Australia: DET Product number: 10614/DVD. 
Nicholls, J. G. (1984). Achievement motivation: Conceptions of ability, subjective experience, task choice, 
and performance. Psychological Review, 91(3), 328-346. doi:doi:10.1037/0033-295X.91.3.328. 
Retrieved from American Psychological Association. 
Noordstar, J. J., van der Net, J., Jak, S., Helders, P. J. M., & Jongmans, M. J. (2016). The change in perceived 
motor competence and motor task values during elementary school: A longitudinal cohort study. 
68 
 
British Journal of Developmental Psychology, 34(3), 427-446. Retrieved from 
WOS:000380721800009 
Novak, A. R., Bennett, K. J., Beavan, A., Pion, J., Spiteri, T., Fransen, J. et al. (2016). The Applicability of a 
Short Form of the KörperKoordinationsTest für Kinder for Measuring Motor Competence in 
Children Aged 6-11 Years. Journal of Motor Learning and Development, 1-20. doi:doi: 
10.1123/jmld.2016-0028. Retrieved from http://dx.doi.org/10.1123/jmld.2016-0028. Retrieved 
from Human Kinetics. 
Ntoumanis, N. (2001). A self-determination approach to the understanding of motivation in physical 
education. British Journal of Educational Psychology, 71, 225-242. Retrieved from 
WOS:000169580000003 
Okely, A. D., Booth, M. L., & Chey, T. (2004). Relationships between body composition and fundamental 
movement skills among children and adolescents. Research Quarterly for Exercise and Sport, 75(3), 
238-247. Retrieved from WOS:000223867800003 
Okely, A. D., Booth, M. L., & Patterson, J. W. (2001a). Relationship of cardiorespiratory endurance to 
fundamental movement skill proficiency among adolescents. Pediatric Exercise Science, 13(4), 
380-391. Retrieved from WOS:000172285100004 
Okely, A. D., Booth, M. L., & Patterson, J. W. (2001b). Relationship of physical activity to fundamental 
movement skills among adolescents. Medicine and Science in Sports and Exercise, 33(11), 1899-
1904. Retrieved from WOS:000171960200015 
Omorou, Y. A., Erpelding, M. L., Escalon, H., & Vuillemin, A. (2013). Contribution of taking part in sport to 
the association between physical activity and quality of life. Qual.Life.Res., 22(8), 2021-2029. 
doi:10.1007/s11136-013-0355-3 [doi]. Retrieved from PM:23345023 
Onderwijs Vlaanderen. (2016). Vakgebonden eindtermen Lichamelijke Opvoeding secundair onderwijs 
Onderwijs Vlaanderen. 
Opstoel, K., Pion, J., Elferink-Gemser, M., Hartman, E., Willemse, B., Philippaerts, R. et al. (2015). 
Anthropometric Characteristics, Physical Fitness and Motor Coordination of 9 to 11 Year Old 
Children Participating in a Wide Range of Sports. Plos One, 10(5). Retrieved from 
WOS:000354916100060 
Pannekoek, L., Piek, J., & Hagger, M. (2013). Motivation for physical activity in children: A moving matter 
in need for study. Human Movement Science, 32(5), 1097-1115. Retrieved from 
WOS:000329476000018 
Park, R. (2007). Sport, sex and society in a transatlantic Victorian perspective. International Journal of the 
History of Sport, 24(12), 1570-1603. 
69 
 
Penney, D., & Harris, J. (2007). Extra-curricular physical education: more of the same for the more able? 
Sport Education and Society, 2(1), 41-54. 
Piek, J. P., Baynam, G. B., & Barrett, N. C. (2006). The relationship between fine and gross motor ability, 
self-perceptions and self-worth in children and adolescents. Human Movement Science, 25(1), 65-
75. Retrieved from http://www.sciencedirect.com/science/article/pii/S0167945705000886 
Pion, J. (2014). The value of non-sport-specific characteristics for talent orientation in young male judo, 
karate and taekwondo athletes. Archives of Budo, 10, 147-152. 
Pot, N., & Van Hilvoorde, I. (2013). Generalising the effects of school sports: comparing the cultural 
contexts of school sports in the Netherlands and the USA. Sport in Society, 16(9), 1164-1175. 
Pühse, U., & Gerber, M. (2005). International Comparison of Physical Education. Oxford: Meyer & Meyer 
Sport (UK) Ltd. 
Raudsepp, L., & Liblik, R. (2002). Relationship of perceived and actual motor competence in children. 
Perceptual and Motor Skills, 94(3), 1059-1070. Retrieved from WOS:000177411400001 
Raudsepp, L., Liblik, R., & Hannus, A. (2002). Children's and adolescents' physical self-perceptions as 
related to moderate to vigorous physical activity and physical fitness. Pediatric Exercise Science, 
14(1), 97-106. Retrieved from WOS:000173949900009 
Raudsepp, L., & Pall, P. (2006). The relationship between fundamental motor skills and outside-school 
physical activity of elementary school children. Pediatric Exercise Science, 18(4), 426-435. 
Retrieved from WOS:000242305400004 
Raustorp, A., Stahle, A., Gudasic, H., Kinnunen, A., & Mattsson, E. (2005). Physical activity and self-
perception in school children assessed with the Children and Youth - Physical Self-Perception 
Profile. Scandinavian Journal of Medicine & Science in Sports, 15(2), 126-134. Retrieved from 
WOS:000227776100010 
Reiner, M., Niermann, C., Jekauc, D., & Woll, A. (2013). Long-term health benefits of physical activity - a 
systematic review of longitudinal studies. Bmc Public Health, 13. Retrieved from 
WOS:000324369000001 
Robinson, L. E. (2011). The relationship between perceived physical competence and fundamental motor 
skills in preschool children. Child Care Health and Development, 37(4), 589-596. Retrieved from 
WOS:000291311300016 
Robinson, L. E., Stodden, D. F., Barnett, L. M., Lopes, V. P., Logan, S. W., Rodrigues, L. P. et al. (2015). Motor 
Competence and its Effect on Positive Developmental Trajectories of Health. Sports Med, 45(9), 
1273-1284. doi:10.1007/s40279-015-0351-6 [doi]. Retrieved from PM:26201678 
70 
 
Robinson, L. E., Wadsworth, D. D., & Peoples, C. M. (2012). Correlates of School-Day Physical Activity in 
Preschool Students. Research Quarterly for Exercise and Sport, 83(1), 20-26. Retrieved from 
WOS:000301015600004 
Roeser, R. W., Eccles, J. S., & Sameroff, A. J. (2000). School as a context of early adolescents' academic and 
social-emotional development: A summary of research findings. Elementary School Journal, 
100(5), 443-471. Retrieved from WOS:000087791000003 
Rose, E., Larkin, D., Parker, H., & Hands, B. (2015). Does Motor Competence Affect Self-Perceptions 
Differently for Adolescent Males and Females? Sage Open, 5(4). Retrieved from 
WOS:000369478000080 
Rudisill, M. E., Mahar, M. T., & Meany, K. S. (1993). The relationship between children's perceived and 
actual motor competence. Perceptual and Motor Skills, 76(3), 895-906. doi:doi: 
10.2466/pms.1993.76.3.895. Retrieved from http://dx.doi.org/10.2466/pms.1993.76.3.895. 
Retrieved from Ammons Scientific. 
Ruiz, J. R., Rizzo, N. S., Hurtig-Wennlof, A., Ortega, F. B., Warnberg, J., & Sjostrom, M. (2006). Relations of 
total physical activity and intensity to fitness and fatness in children: the European Youth Heart 
Study. American Journal of Clinical Nutrition, 84(2), 299-303. Retrieved from 
WOS:000239674300005 
Ryan, R. M., Lynch, M. F., Vansteenkiste, M., & Deci, E. L. (2011). Motivation and Autonomy in Counseling, 
Psychotherapy, and Behavior Change: A Look at Theory and Practice. Counseling Psychologist, 
39(2), 193-260. Retrieved from WOS:000285961400001 
Ryan, R., Williams, G., Patrick, H., & Deci, E. (2009). Self-determination theory and physical activity: The 
dynamics of motivation in development and wellness. Hellenic Journal of Psychology, 6, 107-124. 
Ryckman, R. M., Robbins, M. A., Thornton, B., & Cantrell, P. (1982). Development and Validation of A 
Physical Self-Efficacy Scale. Journal of Personality and Social Psychology, 42(5), 891-900. Retrieved 
from WOS:A1982NP25800011 
Sabiston, C. M., & Crocker, P. R. E. (2008). Exploring self-perceptions and social influences as correlates of 
adolescent leisure-time physical activity. Journal of Sport & Exercise Psychology, 30(1), 3-22. 
Retrieved from WOS:000253734800002 
Sallis, J., & Owen, N. (2015). Ecological models of health behavior. In K. Glanz, B. Rimer, & K. Viswanath 
(Eds.), Health behavior. Theory, research and practice. (5th ed., ) Jossey-Bass. 
Sallis, J. E., Cervero, R. B., Ascher, W., Henderson, K. A., Kraft, M. K., & Kerr, J. (2006). An ecological 
approach to creating active living communities. Annual Review of Public Health Retrieved from 
WOS:000237271600014. 
 
71 
 
Sallis, J. F., McKenzie, T. L., Conway, T. L., Elder, J. P., Prochaska, J. J., Brown, M. et al. (2003). Environmental 
interventions for eating and physical activity - A randomized controlled trial in middle schools. 
American Journal of Preventive Medicine, 24(3), 209-217. Retrieved from WOS:000182213700001 
Schacter, D., Gilbert, D., & Wegner, D. (2011). Psychology (2nd ed.). New York: Worth. 
Schultz, P. P., Ryan, R. M., Niemiec, C. P., Legate, N., & Williams, G. C. (2015). Mindfulness, Work Climate, 
and Psychological Need Satisfaction in Employee Well-being. Mindfulness, 6(5), 971-985. 
Retrieved from WOS:000360921500001 
Seabra, A. C., Seabra, A. F., Mendonca, D. M., Brustad, R., Maia, J. A., Fonseca, A. M. et al. (2013). 
Psychosocial correlates of physical activity in school children aged 8-10 years. European Journal of 
Public Health, 23(5), 794-798. Retrieved from WOS:000325182300019 
Sebire, S. J., Jago, R., Fox, K. R., Edwards, M. J., & Thompson, J. L. (2013). Testing a self-determination 
theory model of children's physical activity motivation: a cross-sectional study. International 
Journal of Behavioral Nutrition and Physical Activity, 10. Retrieved from WOS:000327554400001 
Seefeldt, V. (1980). Developmental motor patterns: implications for elementary physical education. In G. 
Robeerts & D. Landers (Eds.), Psychology of Motor Behavior and Sport. Champaign, IL: Human 
kinetics. 
Shavelson, R. J., Hubner, J. J., & Stanton, G. C. (1976). Self-Concept - Validation of Construct 
Interpretations. Review of Educational Research, 46(3), 407-441. Retrieved from 
WOS:A1976CJ09200004 
Shaw, L., Levine, M. D., & Belfer, M. (1982). Developmental Double Jeopardy - A Study of Clumsiness and 
Self-Esteem in Children with Learning-Problems. Journal of Developmental and Behavioral 
Pediatrics, 3(4), 191-196. Retrieved from WOS:A1982PT93300001 
Silva, P., Sousa, M., Aires, L., Seabra, A., Ribeiro, J., Welk, G. et al. (2010). Physical activity patterns in 
Portuguese adolescents: The contribution of extracurricular sports. European Physical Education 
Review, 16(2), 171-181. Retrieved from WOS:000285061600005 
Slotte, S., Saakslahti, A., Metsamuuronen, J., & Rintala, P. (2015). Fundamental movement skill proficiency 
and body composition measured by dual energy X-ray absorptiometry in eight-year-old children. 
Early Child Development and Care, 185(3), 475-485. Retrieved from WOS:000354266900010 
Slykerman, S., Ridgers, N. D., Stevenson, C., & Barnett, L. M. (2016). How important is young children's 
actual and perceived movement skill competence to their physical activity? Journal of Science and 
Medicine in Sport, 19(6), 488-492. Retrieved from WOS:000378185800009 
Smits-Engelsman, B. C. M., Henderson, S. E., & Michels, C. G. J. (1998). The assessment of children with 
Developmental Coordination Disorders in the Netherlands: The relationship between the 
72 
 
Movement Assessment Battery for Children and the Korperkoordinations Test fur Kinder. Human 
Movement Science, 17(4-5), 699-709. Retrieved from WOS:000075788900012 
Spessato, B. C., Gabbard, C., Robinson, L., & Valentini, N. C. (2013). Body mass index, perceived and actual 
physical competence: the relationship among young children. Child Care Health and Development, 
39(6), 845-850. Retrieved from WOS:000325138300010 
Sport England. (2003). Young people and sport in England: Trends in Participation 1994-2002 Sport 
England. Retrieved from: http://www.efds.co.uk/assets/0000/3396/OOO55.pdf  
Sports Council Wales. (2009). Young People's Participation in Sport. Cardiff, Wales: Sports Council Wales. 
Standage, M., Duda, J. L., & Ntoumanis, N. (2003). A model of contextual motivation in physical education: 
Using constructs from self-determination and achievement goal theories to predict physical 
activity intentions. Journal of Educational Psychology, 95(1), 97-110. Retrieved from 
WOS:000181365100009 
Stodden, D. F., Goodway, J. D., Langendorfer, S. J., Roberton, M. A., Rudisill, M. E., Garcia, C. et al. (2008). 
A Developmental Perspective on the Role of Motor Skill Competence in Physical Activity: An 
Emergent Relationship. Quest, 60(2), 290-306. doi:doi: 10.1080/00336297.2008.10483582. 
Retrieved from http://dx.doi.org/10.1080/00336297.2008.10483582. Retrieved from Routledge. 
Stokols, D. (1996). Translating social ecological theory into guidelines for community health promotion. 
American Journal of Health Promotion, 10(4), 282-298. Retrieved from WOS:A1996TZ87700007 
Stokvis, R. (2009). Social functions of high school athletics in the United States: a historical and comparative 
analysis. Sport in Society, 12(9), 1236-1249. doi:doi: 10.1080/17430430903137936. Retrieved 
from http://dx.doi.org/10.1080/17430430903137936. Retrieved from Routledge. 
SVS. (2017). Stichting Vlaamse Schoolsport. Retrieved from http://www.schoolsport.be 
Taylor, I. M., Ntoumanis, N., Standage, M., & Spray, C. M. (2010). Motivational Predictors of Physical 
Education Students' Effort, Exercise Intentions, and Leisure-Time Physical Activity: A Multilevel 
Linear Growth Analysis. Journal of Sport & Exercise Psychology, 32(1), 99-120. Retrieved from 
WOS:000275219600006 
Teixeira, P. J., Carraca, E. V., Markland, D., Silva, M. N., & Ryan, R. M. (2012). Exercise, physical activity, and 
self-determination theory: A systematic review. International Journal of Behavioral Nutrition and 
Physical Activity, 9. Retrieved from WOS:000309218200001 
Temple, V. A., Crane, J. R., Brown, A., Williams, B. L., & Bell, R. I. (2016). Recreational activities and motor 
skills of children in kindergarten. Physical Education and Sport Pedagogy, 21(3), 268-280. doi:doi: 
10.1080/17408989.2014.924494. Retrieved from http://dx.doi.org/10.1080/17408989.2014. 
924494. Retrieved from Routledge. 
73 
 
Tenenbaum, G., & Eklund, R. C. (2007). Handbook of sport psychology (3rd ed.). New Jersey, NJ: John Wiley 
& Sons, Inc. 
Toftegaard-Stoeckel, J., Groenfeldt, V., & Andersen, L. B. (2010). Children's self-perceived bodily 
competencies and associations with motor skills, body mass index, teachers' evaluations, and 
parents' concerns. Journal of Sports Sciences, 28(12), 1369-1375. Retrieved from 
WOS:000282811800013 
Tremblay, M. S., Barnes, J. D., Gonzalez, S. A., Katzmarzyk, P. T., Onywera, V. O., Reilly, J. J. et al. (2016). 
Global Matrix 2.0: Report Card Grades on the Physical Activity of Children and Youth Comparing 
38 Countries. J Phys Act Health, 13(11 Suppl 2), S343-S366. doi:10.1123/jpah.2016-0594 [doi]. 
Retrieved from PM:27848745 
Troiano, R. P., Berrigan, D., Dodd, K. W., Masse, L. C., Tilert, T., & McDowell, M. (2008). Physical activity in 
the United States measured by accelerometer. Med.Sci.Sports Exerc., 40(1), 181-188. 
doi:10.1249/mss.0b013e31815a51b3 [doi]. Retrieved from PM:18091006 
Ulrich, B. (1987). Perceptions of Physical Competence, Motor Competence, and Participation in Organized 
Sport: Their Interrelationships in Young Children. Research Quarterly for Exercise and Sport, 58(1), 
57-67. doi:doi: 10.1080/02701367.1987.10605421. Retrieved from http://dx.doi.org/10.1080/ 
02701367.1987.10605421. Retrieved from Routledge. 
Ulrich, D. (1985). Test of gross motor development. Austin, TX: Prod-Ed Publishers. 
Ulrich, D. (2000). Test of Gross Motor Development - Second Edition. Austin, TX: Prod-Ed Publishers. 
Van Acker, R., De Bourdeaudhuij, I., De Martelaer, K., Seghers, J., Kirk, D., Haerens, L. et al. (2011). A 
Framework for Physical Activity Programs Within School-Community Partnerships. Quest, 63(3), 
300-320. Retrieved from WOS:000293659000005 
Vandorpe, B., Vandendriessche, J., Lefevre, J., Pion, J., Vaeyens, R., Matthys, S. et al. (2011). The 
KorperkoordinationsTest fur Kinder: reference values and suitability for 6-12-year-old children in 
Flanders. Scandinavian Journal of Medicine & Science in Sports, 21(3), 378-388. Retrieved from 
WOS:000290589700006 
Vandorpe, B., Vandendriessche, J., Vaeyens, R., Pion, J., Matthys, S., Lefevre, J. et al. (2012). Relationship 
between sports participation and the level of motor coordination in childhood: A longitudinal 
approach. Journal of Science and Medicine in Sport, 15(3), 220-225. Retrieved from 
WOS:000304796900007 
Vansteenkiste, M., Niemiec, C., & Soenens, B. (2010). The development of the five mini-theories of self-
determination theory: An historical overview, emerging trends, and future directions. In T. Urdan 
& S. Karabenick (Eds.), Advances in motivation and achievement. Volume 16 (The decade ahead) 
(pp. 105-166) UK: Emerald Publishing. 
74 
 
Vansteenkiste, M., & Lens, W. (2006). Intrinsic versus extrinsic goal contents in self-determination theory: 
Another look at the quality of academic motivation. Educational Psychologist, 41(1), 19-31. 
Retrieved from WOS:000235536100004 
Vedul-Kjelsas, V., Sigmundsson, H., Stensdotter, A. K., & Haga, M. (2012). The relationship between motor 
competence, physical fitness and self-perception in children. Child Care Health and Development, 
38(3), 394-402. Retrieved from WOS:000302352300012 
Vella, S. A., Cliff, D. P., Okely, A. D., Scully, M. L., & Morley, B. C. (2013). Associations between sports 
participation, adiposity and obesity-related health behaviors in Australian adolescents. 
International Journal of Behavioral Nutrition and Physical Activity, 10. Retrieved from 
WOS:000327555000001 
Verloigne, M., Van Lippevelde, W., Maes, L., Yildirim, M., Chinapaw, M., Manios, Y. et al. (2012). Levels of 
physical activity and sedentary time among 10-to 12-year-old boys and girls across 5 European 
countries using accelerometers: an observational study within the ENERGY-project. International 
Journal of Behavioral Nutrition and Physical Activity, 9. Retrieved from WOS:000304680200001 
Viholainen, H., Aro, T., Purtsi, J., Tolvanen, A., & Cantell, M. (2014). Adolescents' school-related self-
concept mediates motor skills and psychosocial well-being. British Journal of Educational 
Psychology, 84(2), 268-280. Retrieved from WOS:000336243100007 
Vlahov, E., Baghurst, T. M., & Mwavita, M. (2014). Preschool Motor Development Predicting High School 
Health-Related Physical Fitness: A Prospective Study. Perceptual and Motor Skills, 119(1), 279-291. 
Retrieved from WOS:000341521400024 
Wang, C. K. J., & Biddle, S. J. H. (2001). Young people's motivational profiles in physical activity: A cluster 
analysis. Journal of Sport & Exercise Psychology, 23(1), 1-22. Retrieved from 
WOS:000167408600001 
Wechsler, H., Devereaux, R. S., Davis, M., & Collins, J. (2000). Using the school environment to promote 
physical activity and healthy eating. Preventive Medicine, 31(2), S121-S137. Retrieved from 
WOS:000088742100009 
Weiss, M. R., & Amorose, A. J. (2005). Children's self-perceptions in the physical domain: Between- and 
within-age variability in level, accuracy, and sources of perceived competence. Journal of Sport & 
Exercise Psychology, 27(2), 226-244. Retrieved from WOS:000229862600007 
White, R. W. (1959). Motivation Reconsidered - the Concept of Competence. Psychological Review, 66(5), 
297-333. Retrieved from WOS:A1959WG41400003 
Whitehead, J. (1995). A study of children's physical self-perceptions using an adapted physical self-
perception questionnaire. Pediatric Exercise Science, 7, 132-151. 
75 
 
Wigfield, A., Harold, R. D., FreedmanDoan, C., Eccles, J. S., Yoon, K. S., Arbreton, A. J. A. et al. (1997). Change 
in children's competence beliefs and subjective task values across the elementary school years: A 
3-year study. Journal of Educational Psychology, 89(3), 451-469. Retrieved from 
WOS:A1997XW12300006 
Wijtzes, A. I., Verloigne, M., Mouton, A., Cloes, M., De Ridder, K. A., Cardon, G. et al. (2016). Results From 
Belgium's 2016 Report Card on Physical Activity for Children and Youth. J Phys Act Health, 13(11 
Suppl 2), S95-S103. doi:10.1123/jpah.2016-0306 [doi]. Retrieved from PM:27848723 
Williams, H. G., Pfeiffer, K. A., O'Neill, J. R., Dowda, M., McIver, K. L., Brown, W. H. et al. (2008). Motor skill 
performance and physical activity in preschool children. Obesity, 16(6), 1421-1426. Retrieved from 
WOS:000256353700039 
Williams, L., & Gill, D. L. (1995). The Role of Perceived Competence in the Motivation of Physical-Activity. 
Journal of Sport & Exercise Psychology, 17(4), 363-378. Retrieved from WOS:A1995TK22700002 
World Health Organization. (2014). Health behaviour in school-aged children (HBSC) study - International 
report from the 2013/2014 survey Copenhagen, Denmark: WHO Regional Office for Europe. 
Wrotniak, B. H., Epstein, L. H., Dorn, J. M., Jones, K. E., & Kondilis, V. A. (2006). The relationship between 
motor proficiency and physical activity in children. Pediatrics, 118(6), E1758-E1765. Retrieved 
from WOS:000242478900071 
Zimmer, R., & Volkamer, M. (1987). Motoriktest für vier- bis sechsjährige Kinder . Weinheim: Beltz Test. 
Zuvela, F., Bozanic, A., & Miletic, D. (2011). POLYGON - A new fundamental movement skills test for 8 year 
old children: construction and validation. Journal of Sports Science and Medicine, 10(1), 157-163. 
Retrieved from WOS:000288680500021 
76 
 
 
  
77 
 
 
PART 2: ORIGINAL RESEARCH 
  
78 
 
  
79 
 
 
THE ROLE OF EXTRACURRICULAR SCHOOL-BASED SPORTS 
 
 
 
CHAPTER 1.1  
EXTRACURRICULAR SCHOOL-BASED SPORTS PARTICIPATION IN 
RELATION TO PHYSICAL ACTIVITY AND MOTIVATION FOR SPORTS 
AMONG FLEMISH CHILDREN IN LATE CHILDHOOD 
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Abstract 
Background. Extracurricular school-based sports are considered to be an ideal means of reaching children 
who are not active in community sports. The purposes of this study were to examine the extent to which 
pupils not engaging in community sports do participate in extracurricular school-based sports, and to 
assess whether extracurricular school-based sports participants are more physically active and/or more 
autonomously motivated towards sports in daily life than children who do not participate in extracurricular 
school-based sports. 
 
Methods. One thousand forty-nine children (53.7% boys; M age=11.02 years, SD=0.02) out of 60 classes 
from 30 Flemish elementary schools, with an extracurricular school-based sports offer, completed 
validated questionnaires to assess physical activity (Flemish Physical Activity Questionnaire) and 
motivation (Behavioral Regulations in Physical Education Questionnaire). Multilevel regression analyses 
were conducted to examine the data generated from these questionnaires.  
 
Results. More than three quarters of the children (76%) reported participating in extracurricular school-
based sports during the current school year and 73% reported engaging in organized community sports. 
Almost two third of the children (65%) not participating in community sports stated that they did 
participate in extracurricular school-based sports. Extracurricular school-based sports participants were 
significantly more physically active than children not participating in extra-curricular school-based sports 
(β=157.62, p<0.001). Significant three-way interactions (sex x extracurricular school-based sports 
participation x community sports participation) were found for autonomous motivation, with boys 
engaging in extracurricular school-based sports but not in community sports being significantly more 
autonomously motivated towards sports than boys not engaging in community or extracurricular school-
based sports (β=0.58, p=0.003). Such differences were not noted among girls.  
 
Conclusions. If extracurricular school-based sports are offered at school, the vast majority of elementary 
school children participate. Although extracurricular school-based sports attract many children already 
engaging in community sports, they also reach almost two third of the children who do not participate in 
community sports but who might also be optimally motivated towards sports. As children participating in 
extracurricular school-based sports are more physically active than children who do not participate, 
extracurricular school-based sports participation can be considered to contribute to an active lifestyle for 
these participating children. 
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Introduction  
Research suggests that a considerable amount of children and adolescents drop out from sports when 
they grow older (Brettschneider & Naul, 2007; Nuviala, Fajardo, & Nuviala, 2012). Consequently, by the 
end of elementary school a considerable amount of children does not meet the health-related 
recommendations of sixty minutes or more moderate to vigorous PA (MVPA) per day (World Health 
Organization, 2008). Sports are considered one specific form of PA that contributes to children’s and 
adolescents’ overall engagement in MVPA (Omorou et al., 2013). When compared to other forms of 
physical activities, sports participation typically involves physical exertion and skill development, and the 
competition of individuals or teams against one another (Stevenson, 2010). In order for more children to 
meet the health-recommendations regarding PA, the need arises to develop and implement promotion 
strategies for an active lifestyle, with the promotion of sports participation among children and 
adolescents as one possible strategy.  
Schools are considered to be ideal settings for implementing such promotion strategies since children of 
all socioeconomic backgrounds spend considerable amounts of time at school. Furthermore, while 
required educational training degrees differ between countries, in most countries teachers are required 
to have a teacher education degree and most school are equipped with the necessary facilities to provide 
PA opportunities (Cale & Harris, 2006; Fox, Cooper, & McKenna, 2004; Pate & O'Neill, 2009). Although 
Physical Education (PE) is acknowledged to be an important intra-curricular medium within the school 
context for the promotion of sports participation among youth (Green, Smith, & Roberts, 2005; Haerens 
et al., 2010), PE hours in most school curricula are limited, and in many countries not mandatory (Pühse & 
Gerber, 2005). Furthermore, within the limited curricular time, physical education’s diverse learning 
objectives are not exclusively related to promoting PA and sports participation. Within the school-
community context possible additional sources for PA opportunities, including sports participation, thus 
need to be explored (Leatherdale, Manske, Faulkner, Arbour, & Bredin, 2010).  
Due to considerable differences between different educational systems, various terms are used 
interchangeably within the literature to describe possibilities for school-based sports activities outside the 
PE curriculum (extracurricular school-based sports). Most authors apply the term extracurricular school-
based sports when referring to the provision of activities at school outside the formal PE curriculum, most 
often during after-school hours and lunch breaks (Powers, Conway, McKenzie, Sallis, & Marshall, 2002; 
Penney & Harris, 2007; Lubans & Morgan, 2008). In the current paper, extracurricular school-based sports 
are defined in a similar way: ‘all sports activities not included in the curriculum but organized by the school 
82 
 
either during lunch break, during after-school hours or on Wednesday-afternoon (typically a free 
afternoon in Flemish elementary schools) in which pupils can voluntarily participate’. 
Extracurricular school-based sports are considered to be easily accessible in terms of location and costs. 
They usually involve participation together with class- or schoolmates and are generally less competitive 
when compared to organized community sports which makes participation not limited to sports-talented 
children (Van Acker et al., 2011). Hence, in such a context, extracurricular school-based sports programs 
are typically put forward as programs that reach those children who are not participating in community 
sports (Pot & Van Hilvoorde, 2013). This is different to the situation in the US, where extracurricular school-
based sports can sometimes be selective and highly competitive in nature (Park, 2007). Despite these 
positive inclusive features of much extracurricular school-based sports, little research has been conducted 
to explore which children participate in extracurricular school-based sports programs, and whether such 
programs indeed reach children who are not active in community-based sports. Hence, the first aim of the 
present study was to investigate how many children not engaging in community sports do participate in 
extracurricular school-based sports programs.  
There is already some evidence suggesting that the provision of PA organized at school is effective to 
increase children’s activity levels, with children being more physically active if there is an extensive PA-
offer at school (Sallis et al., 2003; Haerens et al., 2009). According to Powers et al. (2002), pupils’ PA-levels 
at school could be improved by increasing the participation, duration, and frequency of existing programs 
and by implementing programs before school and at lunchtime. The potential of such programs for the 
promotion of PA among adolescents is also acknowledged by other authors (Lubans & Morgan, 2008; 
Trost, Rosenkranz, & Dzewaltowski, 2008; Beets, Beighle, Erwin, & Huberty, 2009). However, in most of 
these studies, it is not clear whether certain groups of pupils, characterized by common demographic (sex, 
age, SES), psychosocial (e.g., motivation, social support) or behavioral (e.g., participating in community 
sports) characteristics are more or less represented in extracurricular school-based sports, and whether 
pupils participating in extracurricular school-based sports are overall more or less active than their non-
participating counterparts. Pupils who participate in extracurricular school-based sports are physically 
active during the time spent in extracurricular school-based sports but it is not clear whether they are 
more or less physically active outside these extracurricular school-based sports. Consequently, a second 
purpose of the present study was to investigate whether the group of pupils participating in extracurricular 
school-based sports differs from other groups (not participating in any organized sports or participating in 
community sports) in terms of overall activity levels.  
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Besides differing in PA-levels, children participating in after-schools sports might also differ from those not 
participating in extracurricular school-based sports in their motivation towards sports. Specifically, some 
pupils might be optimally motivated toward sports, but not get the chances (e.g. no parental support) to 
participate in sports outside the school context (Eime, Harvey, Craike, Symons, & Payne, 2013). For this 
group of pupils, participation in extracurricular school-based sports might provide the only extracurricular 
opportunity to be active. Hence, a third aim of the present study was to investigate differences in 
motivation towards sports between children participating in extracurricular school-based sports and 
children not engaging in any form of organized sports.  
In the present study, the concept of motivation was approached from the perspective of the Self-
Determination Theory (SDT, Deci & Ryan, 2000). This macro-theory of motivation provides an 
understanding of why people initiate and persist in behaviors (Guay et al., 2008) and distinguishes 
between autonomous motivation, controlled motivation and amotivation for sports. Autonomous 
motivation involves the regulation of behavior with the experiences of volition, psychological freedom, 
and reflective self-endorsement and is considered the most optimal form of motivation (Vansteenkiste et 
al., 2010). The second type of motivation is controlled motivation, which refers to the pressured 
engagement in an activity. Autonomous motivation and controlled motivation are contrasted with 
amotivation, which exists when people lack intentionality or engage in behaviors for unknown reasons 
(Deci & Ryan, 2000). For example, an amotivated pupil claims to have no idea why he should bother 
participating in extracurricular school-based sports. Hagger et al. (2005) examined the relation between 
motivation for PE and motivation for sports in leisure time, outside the school. However, the relationship 
between extracurricular school-based sports participation and motivation towards sports has, to our 
knowledge, not yet been investigated. If we find that extracurricular school-based sports programs mainly 
attract those children who are already autonomously motivated towards sports, and furthermore there 
remains a large group of children that is not optimally motivated and is also not reached, the question 
arises how the promoting role of extracurricular school-based sports can be optimized so that groups with 
less optimal motivational profiles are reached. 
In summary, the primary aim of this study was to investigate how many pupils not engaging in community 
sports do participate in extracurricular school-based sports. The second aim was to assess if extracurricular 
school-based sports participants were more physically active in daily life than children who do not 
participate in extracurricular school-based sports, while controlling for their participation in community 
sports. The last aim was to evaluate whether children who participate in extracurricular school-based 
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sports, compared to those who do not, are better (i.e., more autonomously) or relatively worse (i.e., more 
controlled) motivated or amotivated to participate in sports in general. As the transition from childhood 
to adolescence is known to be a risk-period for decreased PA and sports participation (Petlichkoff, 1996; 
Biddle, Gorely, & Stensel, 2004a), the target group of the current study consisted of children of the last 
two grades of elementary school. 
 
Methods 
Participants and procedure 
Principals of 35 elementary schools in Flanders (the Dutch-speaking northern part of Belgium) with an 
extracurricular school-based sports offer were contacted to participate in the present cross-sectional 
study. The schools were randomly selected from a list of all schools located in two Flemish provinces (West 
Flanders and East Flanders) that participate in an after-school project developed by the Flemish School-
sports Foundation and the Flemish Commissariat for Promotion of Physical Development, Sports and 
Outdoor Recreation. This after-school project provides logistical support to the participating schools who, 
in return, organize at least one weekly hour of extracurricular school-based sports during after-school 
hours on a weekday under the guidance of a PE teacher. At the moment of data collection, one school no 
longer participated in the extracurricular school-based sports project and it therefore did not meet the 
inclusion criteria. In addition, four principals of the other contacted schools refused to participate. This 
resulted in a final sample of 30 schools, of which eleven (36.67%) were located in an urban area, fourteen 
in a suburban area (46.67%) and five in a rural area (16.67%). Two classes in each school were randomly 
selected to participate in the present study (one class in grade 5 and one class in grade 6).  
The children in the selected classes and their parents received an information letter and with the exception 
of 33 (response rate=96.95%), all parents gave informed consent for their child to participate. In total, 
1049 children (563 boys; 53.67%) with a mean age of 11.02 years (SD = 0.02, range 9-13 years) filled out a 
set of questionnaires during a randomly chosen lesson. All the questions were read out loud by the first 
author and clarified when necessary.  
In the present study extracurricular school-based sports were defined as ‘all sports not included in the 
curriculum but organized by the school either during lunch break, during after-school hours or on 
Wednesday-afternoon in which pupils can voluntarily participate’. In Flanders, elementary school-hours 
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are traditionally organized between 8.30am and 12pm and between 1pm and 4pm. On Wednesday, the 
lessons end at 12pm and the pupils are free in the afternoon. Many schools therefore organize activities 
(including extracurricular school-based sports) on Wednesday-afternoon in which pupils can participate 
on a voluntary basis. In Flanders (Belgium), extracurricular school-based activities can be organized at 
school or in the schools’ neighborhood. Extracurricular school-based sports delivered in the school’s 
neighborhood are not substantively different from those delivered at school, they merely take place in a 
different location (e.g., adjacent grass fields or sports halls off school campus). Extracurricular school-
based sports activities are also sometimes organized for groups of schools, rather than for one single 
school, for which then a central location (yet still close to each of the participating schools) is often chosen. 
Extracurricular school-based sports during the weekend were not included in our definition because 
Flemish extracurricular school-based sports are rarely or never organized during the weekend.  
The study protocol was approved by the Ethical Committee of Ghent University.  
 
Measures 
Demographic variables. Demographic variables such as sex, date of birth and residence were obtained 
through a number of questions at the beginning of the questionnaire. Pupils were also asked to fill out 
their parents’ occupations. The Four Factor Index of Social Status (Hollingshead, 1975) was then used to 
determine the pupils’ socioeconomic status (SES). This index determines a person’s SES, based on three 
parental factors: marital status, educational factor and occupational factor. A fourth factor applies only to 
retired persons. Given the young age of the participants in the current study, we focused on the 
occupational factor of both parents. Parents’ occupations were given a score from 1 to 9 and accordingly 
categorized in two socio-economic groups: low and medium SES (54.72%) on the one hand and high SES 
(45.28%) on the other hand.  
Self-reported physical activity. PA-levels were determined using the Flemish Physical Activity 
Questionnaire (FPAQ, Philippaerts et al., 2006). The pen and paper version of the FPAQ has been shown 
to be a reliable (test-retest reliability coefficients ranging from 0.69 to 0.93) and valid (concurrent validity: 
r=0.27-0.44 with respect to accelerometer data) instrument to assess different dimensions of usual PA and 
sedentary behavior in children (Verstraete, Cardon, Trost, & De Bourdeaudhuij, 2006). To determine the 
validity of the questionnaire in the current study, we calculated correlations between self-reported PA 
levels and accelerometer-measured activities in a convenience sample of 61 children who filled out the 
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FPAQ. Similar to previous studies, significant positive correlations (r=0.311; p=0.045) were found between 
PA levels and accelerometer-measured activities. An additional file contains a detailed methodology of the 
validity study in our subsample [see Additional file 1]. For the present study a distinction was made 
between the assessment of school-based extracurricular sports and other types of physical activity. 
Questions with regard to extracurricular school-based sports were similar as in the study of Haerens et al. 
(2007). In a first question, the extracurricular school-based sports offer at school was addressed (“Which 
of the following extracurricular school-based sports does your school offer during the current school 
year?”). Pupils could indicate multiple answers in a list of 50 sports or fill out a sport that was not included 
on the list in the space provided. Pupils were then asked about their personal extracurricular school-based 
sports participation, and were asked to indicate ‘yes’ or ‘no’ as an answer to the question “Did you 
participate in extracurricular school-based sports in the current school year?”. Pupils were instructed to 
indicate ‘yes’ to this question if they had previously participated in extracurricular school-based sports 
within the ongoing school year or if they had registered for upcoming extracurricular school-based sports 
activities within the ongoing school year. Pupils were then questioned about the frequency of participation 
in extracurricular school-based sports within the current school year: “How many hours do you spend on 
extracurricular school-based sports (a) during lunch break, (b) during after-school hours, (c) on 
Wednesday-afternoon?”. Multiple-choice answers to each of the three sub-questions varied from less 
than 1 hour per month to more than 4 hours per week, with seven sub-categories in between. Children’s 
weekly time spent in extracurricular school-based sports was calculated based on the answers on the three 
above mentioned sub-questions. An additional question was added about the specific sports they 
personally participated in (“Which of the following extracurricular school-based sports did you participate 
in during the current school year?”). Pupils could, similar to the question about the extracurricular school-
based sports offer, indicate multiple answers in a list of 50 sports or fill in a sport that was not included in 
the list. Finally, to broaden the window to multiple school years, pupils responded to the question “How 
long have you been participating in extracurricular school-based sports?” via a multiple-choice answer, 
ranging from 1 (this is the first school year) to 3 (more than 2 school years).  
Next to the questioning on extracurricular school-based sports, three categories of physical activities were 
measured using validated questions (Cardon, Haerens, Verstraete, & De Bourdeaudhuij, 2009): a) Intra-
curricular PA (e.g. “How many hours of PE do you participate in per week?”), b) walking and cycling (e.g. 
“How much time do you usually spend cycling on a weekday?”, not distinguishing between walking and 
cycling for active transportation and leisure time), and c) non-school based sports participation (both 
organized as well as unorganized sports). Sports participation was assessed by asking the participants to 
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indicate the main sport(s) they engaged in (with a maximum of 3 sports). For each sport, children had to 
report the frequency, the usual time spent on that activity and whether or not they practiced their sport(s) 
in a sports club (that is to make the distinction between organized community sports versus unorganized 
sports(D'Hondt et al., 2012). Sports participation did not include extracurricular school-based sports, 
which was clarified to the pupils by means of an oral explanation by the researcher and the written 
instructions in the questionnaire. Children’s overall weekly PA was calculated by making the sum of the 
time (in minutes) spent in extracurricular school-based sports, intra-curricular PA-time, time spent on 
walking and cycling, and time spent in (non-school based) sports participation. 
 
Motivation towards Sports. An adapted version of the Dutch Behavioral Regulations in Physical Education 
Questionnaire (BRPEQ; Aelterman et al., 2012b) was used to assess motivation towards sports. The BRPEQ 
was validated in previous research in the context of PE (Aelterman et al., 2012b) and is an adapted version 
of the BREQ-2 (Markland & Tobin, 2004). To obtain an optimal balance in controlled motivation items, the 
BRPEQ contains 6 additional items compared to the BREQ-2. Two other adaptations were made: one item 
was reformulated in order to avoid a double negative and the word ‘personally’ was added in another item 
because SDT emphasizes personal endorsement rather than the more general importance of engagement 
in activities (Aelterman et al., 2012b). Similar to the original BREQ-2, the sports context (all forms of sports 
in leisure time, whether or not organized within the community) was used to frame the items of the BRPEQ 
used in the current study.  
The questionnaire consists of twenty items. Sixteen items with the stem ‘I participate in sports because…’ 
were used to measure autonomous motivation (8 items, α = 0.87; e.g., “I participate in sports because I 
find it a pleasurable activity.”) and controlled motivation (8 items, α = 0.70; e.g., “I participate in sports 
because I feel guilty if I don’t.”). Amotivation was measured by four items (α = 0.77; e.g., “I don’t see why 
I should bother participating in sports.”). Participants responded to each of the twenty items via a 5-point 
Likert scale from 1 (not at all true for me) to 5 (very true for me).  
 
Analyses 
SPSS (version 19.0) was used to describe the characteristics of the sample, to describe the percentage of 
pupils participating in extracurricular school-based sports that either did or did not engage in community 
sports and to analyze the sports offer in the extracurricular school-based sports programs. Pearson’s chi-
squared tests were then used to determine the relationships between sex, extracurricular school-based 
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sports participation and community sports participation. The hierarchical structure of the data, with 1049 
children being nested within 60 classes nested within 30 different schools, and the adequate sample size 
for conducting multilevel analyses (Maas & Hox, 2005), allowed us to employ multilevel regression 
analyses to examine whether children participating in extracurricular school-based sports are (1) more 
physically active in daily life and (2) better motivated to participate in sports than children who do not 
participate in extracurricular school-based sports. The total weekly time engaging in PA (in minutes) was 
calculated based on the reported time spent in leisure time sports including both community sports and 
unorganized sports, intra-curricular PA (PE and other weekly mandatory sports and PA), extracurricular 
school-based sports, and walking and cycling (not distinguishing between walking and cycling for active 
transportation or leisure time). Since all necessary data regarding each of the variables used in the analyses 
were obtained from all the participants, there were no missing data. The IGLS estimation method in MLwiN 
(version 2.26) was used to conduct the multilevel regression analyses. Multilevel modeling does not 
require stronger assumptions than ordinary modeling with regard to normality of the data (Greenland, 
1998). Multilevel models therefore assume that the distribution at each level comes from a Gaussian 
distribution. A technique for graphically assessing this assumption for each residual is to plot a normal 
score plot (Jones & Subramanian, 2014). The normal score plots showed that, for eleven out of twelve 
conditions (4 variables at 3 levels respectively), the data were normally distributed.  
First, a three-level null model (school, class, pupil) or intercept-only model including only the dependent 
variable was estimated for PA (null model 1), autonomous motivation (null model 2), controlled motivation 
(null model 3), and amotivation (null model 4), respectively. These null models partitioned the total 
variance of the examined dependent variable into the between-pupil (Level 1), between-class (Level 2) 
and between-school (Level 3) variance and further served as a baseline with which explanatory models 
were compared.  
In a second step, age and SES were inserted in the models as covariates. Furthermore, all three types of 
motivation were entered as additional covariates in the model for PA (model 1a). Controlled motivation 
and amotivation were entered as additional covariates in the model with autonomous motivation as a 
dependent variable (model 2a). Similar strategies were followed for the two other motivation-models 
[autonomous motivation and amotivation as covariates in the model for controlled motivation (model 3a); 
autonomous and controlled motivation as covariates in the model for amotivation (model 4a)]. To 
compare these models with their respective intercept-only models, likelihood ratio tests were conducted. 
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If a likelihood ratio test was statistically significant, the model with covariates was considered to be a 
better fit than the intercept-only model (Rasbash, Steele, Browne, & Goldstein, 2009). 
In a third step, sex, extracurricular school-based sports participation and participation in community sports 
were included as predictors in each of the models (model 1b, model 2b, model 3b and model 4b). These 
predictors were entered in the models as dichotomous variables (sex: 0 = boy, 1 = girl; extracurricular 
school-based sports participation: 0 = no extracurricular school-based sports participation in the current 
school year, 1 = extracurricular school-based sports participation in the current school year; participation 
in community sports: 0 = no participation in community sports in the current school year, 1 = participation 
in community sports in the current school year). In the same model, we also explored the two-way 
interaction effects between each of these three predictors (sex x extracurricular school-based sports 
participation; sex x community sports participation; and extracurricular school-based sports participation 
x community sports participation) and the three-way interaction effect (sex x extracurricular school-based 
sports participation x community sports participation). To interpret significant interactions, the regression 
equations were repeated several times by changing the reference category to obtain coefficients for all 
combinations of the used variables (sex, extracurricular school-based sports participation and community 
sports participation). Here again likelihood ratio tests were conducted to determine if the models with 
predictors were better fits than the models only including the covariates. 
In a final step, only statistically significant predictors ameliorating each of the models were retained, 
resulting in the most parsimonious and interpretable models. The most parsimonious models for PA, 
controlled motivation and amotivation therefore only included the covariates and the three main effects 
as predictor (model 1c, model 3c and model 4c). Since all the interaction-effects were significant in the 
model for autonomous motivation, all predictors were retained in the final model (model 2b).  
The level of significance was for all statistical analyses defined as lower than 0.05.  
 
Results 
Descriptives for extracurricular school-based sports and community sports participation  
Overall, the majority of the children (75.98%) reported participating in extracurricular school-based sports 
during the current school year. Almost one third of the children (31.87%) spent more than one hour per 
week on extracurricular school-based sports, while 43.54% engaged in extracurricular school-based sports 
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for 10 to 60 minutes weekly, the remaining 25.00% of the children spent less than 10 minutes per week in 
extracurricular school-based sports. A significantly positive relation was found between extracurricular 
school-based sports participation and community sports participation [χ2(1)=26.25, p<0.001]. More than 
three-quarters (76.79%) of the extracurricular school-based sports participants and more than half 
(60.32%) of the non-participants were member of at least one sports club. Only a small group of children, 
namely 9.53% (n=100) of the total sample (N=1049), participated neither in extracurricular school-based 
sports nor in community sports, while 17.64% of the children reported participating in extracurricular 
school-based sports at least once a year but not in community sports (Table 1). Similarly, the majority of 
the children (72.83%) reported participating in community sports, and of this group 80.10% participated 
in extracurricular school-based sports also. Of the children not engaging in any community sports, 64.91% 
(n=185) reported participating in extracurricular school-based sports in the current school year.  
 
Table 1. 
Cross tabulation extracurricular school-based sports and community sports 
  No extracurricular 
school-based sports 
participation 
Extracurricular 
school-based sports 
participation 
Total 
No community sports 
participation 
n 100 185 285 
% within community sports 35.09% 64.91% 100.00% 
% within extracurricular 
school-based sports  
39.68 % 23.21% 27.17% 
% of total 9.53% 17.64% 27.17% 
 
Community sports 
participation 
n 152 612 764 
% within community sports 19.90% 80.10% 100.00% 
% within extracurricular 
school-based sports  
60.32% 76.79% 72.83% 
% of total 14.49% 58.34% 72.83% 
 
Total n 252 797 1049 
% within community sports 24.02% 75.98% 100.00% 
% within extracurricular 
school-based sports  
100.00% 100.00% 100.00% 
% of total 24.02% 75.98% 100.00% 
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Participation in extracurricular school-based sports significantly differed by sex [χ2(1)=33.73, p<0.001]. As 
shown in Table 2, participation was reported by 82.77% of the boys (n=466) and 68.11% of the girls 
(n=331). More than one third of the boys (36.70%) and one quarter of the girls (25.08%) spent more than 
one hour per week on extracurricular school-based sports, while 43.35% of the boys and 43.81% of the 
girls engaged in extracurricular school-based sports for 10 to 60 minutes weekly, the remaining 19.96% of 
the boys and 31.12% of the girls spent less than 10 minutes per week in extracurricular school-based 
sports. Participation in community sports did not significantly differ by sex [χ2(1)=0.94, p=0.33]. Almost 
three-quarters of the boys (74.07%) and the girls (71.40%) reported participating in community sports 
(Table 3) with 29.45% of the participants spending less than two hours per week on community sports, 
43.68% between two and six hours per week and 26.75% more than six hours per week. The group of 
children neither participating in extracurricular school-based sports nor community sports consisted of 
40.00% boys and 60.00% girls.  
Table 2. 
Cross tabulation extracurricular school-based sports and sex 
  No extracurricular 
school-based sports 
participation 
Extracurricular school-
based sports 
participation 
Total 
Boys N 97 466 563 
% within sex 17.23% 82.77% 100.00% 
% within extracurricular school-based sports  38.49% 58.47% 53.67% 
% of Total 9.25% 44.42% 53.67% 
 
Girls N 155 331 486 
% within sex 31.89% 68.11% 100.00% 
% within extracurricular school-based sports  61.51% 41.53% 46.33% 
% of Total 14.78% 31.55% 46.33% 
 
Total N 252 797 1049 
% within sex 24.02% 75.98% 100.00% 
% within extracurricular school-based sports  100.00% 100.00% 100.00% 
% of Total 24.02% 75.98% 100.00% 
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Table 3. 
Cross tabulation community sports and sex 
  No community sports 
participation 
community sports 
participation 
Total 
Boys N 146 417 563 
% within boys 25.93% 74.07% 100.00% 
% within community sports 51.23% 54.58% 53.67% 
% of Total 13.91% 39.75% 53.67% 
 
Girls N 139 347 486 
% within girls 28.60% 71.40% 100.00% 
% within community sports 48.77% 45.42% 46.33% 
% of Total 13.25% 33.08% 46.33% 
 
Total N 285 764 1049 
% within sex 27.17% 72.83% 100.00% 
% within community sports 100.00% 100.00% 100.00% 
% of Total 27.17% 72.83% 100.00% 
 
 
Sports offer in extracurricular school-based sports  
In Flanders, as noted earlier, extracurricular school-based sports are organized directly after school hours, 
during lunch breaks and on Wednesday-afternoon. Overall, soccer and swimming were the most 
frequently offered sports (in 90% of the schools), followed by athletics (86.7%), netball (83.3%) and hockey 
(76.7%). Other popular sports were badminton (66.7%), dance, tennis, softball (46.7%) and basketball 
(43.3%). Some sports were only offered by a minority of the schools: rugby, volleyball, squash (33.3%), 
table tennis, handball, rope skipping, skating (30%), ring stick (26.7%), cycling (23.3%), korfball (20%), self-
defense and martial arts (16.7%), wall climbing (6.7%), gymnastics and circus techniques (3.3%). 
During after school hours, the content of the extracurricular school-based sports was completely 
determined by the supervising teacher and typically consisted of popular sports such as soccer, hockey 
and badminton, combined with an initial warm-up game (e.g. dodgeball, tag and ball tag). During lunch 
breaks, ball sports and dance were the most frequently offered activities, while on Wednesday afternoon 
the extracurricular school-based sports offer mostly consisted of once-a-year-offered sports activities like 
swimming, athletics (most often running races) or skating.  
 
93 
 
Self-reported Physical Activity according to participation in extracurricular school-based sports 
To examine if children participating in extracurricular school-based sports and/or community sports are 
more or less physically active than their non-participating peers, a three-level model was estimated for 
weekly-based PA. Variance at school-level was not significantly different from zero [3.1%, χ2(1)=1.20, 
p=0.273]. The random part of the null model revealed that the variances at class-level [6.5%, χ2(1)=4.38, 
p=0.036] and at pupil-level [90.4%, χ2(1)=495.58, p<0.001] were significantly different from zero, 
suggesting that both the class-environment and individual pupil level characteristics may have an influence 
on pupils’ PA. Age, SES, autonomous motivation, controlled motivation, and amotivation were entered as 
covariates in the predictor models (Model 1a). Both age [β=50.92, S.E.=19.31, χ2(1)=6.96, p=0.008] and 
autonomous motivation [β=118.24, S.E.=18.23, χ2(1)=42.09, p<0.001] were found to be significantly 
related to pupils’ PA-levels. Pupil sex, extracurricular school-based sports participation and community 
sports participation were then entered as predictors in the next step. As shown in Table 4, girls were 
significantly less physically active than boys [β=-135.45, S.E.=22.89, χ2(1)=35.03, p<0.001].  
After controlling for different covariates (see Table 4), children participating in extracurricular school-
based sports were found to be significantly more physically active than children not participating in 
extracurricular school-based sports [β=157.62, S.E.=28.54, χ2(1)=30.50, p<0.001] while children 
participating in community sports were significantly more physically active [β=57.07, S.E.=27.95, 
χ2(1)=4.17, p=0.041] than children not participating in community sports. As none of the interaction 
effects between sex, participation in extracurricular school-based sports and participation in community 
sports were statistically significant, these were not included in the final model. 
Motivation towards sports and participation in extracurricular school-based sports 
Autonomous Motivation. In the null model for autonomous motivation, only the variance at pupil-level 
was significantly different from zero [95.0%, χ2(1)=496.44, p<0.001], which implies that there was no 
significant between-school and between-class variance in pupils’ autonomous motivation towards sports. 
With regard to the included covariates (Table 5) controlled motivation and amotivation were, unlike age 
and SES, significantly related to pupils’ autonomous motivation. Higher scores on amotivation were related 
to lower scores on autonomous motivation [β=-0.55, S.E.=0.03, χ2(1)=395.72, p<0.001], while higher 
scores on controlled motivation were related to higher scores on autonomous motivation [β=0.26, 
S.E.=0.03, χ2(1)=73.76, p<0.001]. 
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Table 4. 
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and weekly self-reported physical activity  
Note. Values in parentheses are standard errors.  
* p < .05; ** p < .01; *** p < .001 
Reference category = 0; a 0 = low and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in 
extracurricular school-based sports in the current school year, 1 = participation in extracurricular school-based 
sports in the current school year; d 0 = no participation in community sports in the current school year, 1 = 
participation in community sports in the current school year 
Model 1b and 1c were both compared to model 1a to calculate χ2 
  
Weekly self-reported physical activity (Model 1) 
     
Parameter Null model 1 Model 1a Model 1b Model 1c 
Fixed part β (S.E.) β (S.E.) β (S.E.) β (S.E.) 
Intercept 581.04 (21.78) 588.48 (24.10) 446.73 (62.62) 499.99 (38.15) 
Age  64.88 (19.48)*** 52.60 (19.13)** 50.92 (19.31)** 
SES (high)a  -15.65 (24.06) -35.33 (23.35) -36.61 (23.31) 
Autonomous motivation  156.94 (17.57)*** 117.70 (18.28)*** 118.24 (18.23)*** 
Controlled motivation  15.05 (19.05) 4.59 (18.37) 5.95 (18.43) 
Amotivation  34.64 (19.89) 27.01 (19.14) 24.67 (19.17) 
Pupil sex (girl)b   -102.38 (74.18) -135.45 (22.89)*** 
Extracurricular school-
based sports 
participation (yes)c 
  187.22 (68.93)* 157.62 (28.54)*** 
Community sports 
participation (yes)d 
  85.47 (77.59) 57.07 (27.95)* 
Girl x extracurricular 
school-based sports  
  59.36 (92.40)  
Girl x community sports   40.27 (95.77)  
Extracurricular school-
based sports x 
community sports 
  11.23 (85.54)  
Girl x extracurricular 
school-based sports x 
community sports 
  -184.65 (114.12)  
     
Random part σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) 
School-level variance 3 712.82 (4 501.84) 5 858.29 (4 095.83) 4 360.46 (3 835.24) 4 343.75 (3 958.93) 
Class-level variance 11 240.89 (5 295.85)* 7 318.49 (4 011.82) 8 408.89 (4 135.84)* 9 040.08 (4 321.37)* 
Pupil-level variance 151 314.31 (6 796.73)***   136 386.27 (6 125.50)***  124 771.37 (5 604.52)***   125 725.64 (5 647.62)*** 
Deviance test model 15 545.97 15 434.61*** 15 344.24*** 15 353.79*** 
χ2 (df)  11.36 (5) 90.37 (12) 80.18 (8) 
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As the three-way interaction effect between sex, participation in extracurricular school-based sports and 
participation in community sports was statistically significant, averages of autonomous motivation 
according to sex, participation in extracurricular school-based sports and participation in community 
sports were calculated for each possible combination by changing the reference categories of each of the 
involved variables. Table 6 shows that boys were in general more autonomously motivated to engage in 
sports than girls. Only within the group of children participating in community sports but not in 
extracurricular school-based sports, no significant differences were noted between boys and girls. For both 
boys and girls, participation in community sports was related to the highest levels of autonomous 
motivation. It can also be seen that boys who participate in extracurricular school-based sports but not in 
community sports were significantly more autonomously motivated than boys not engaging in either one 
of those forms of organized sports [β=0.58, S.E.=0.19, χ2(1)=8.96, p=0.003], whereas such differences were 
not noted among girls.  
Controlled Motivation. The random parts of the null model for controlled motivation showed that the 
variances at both the class- and the pupil-level differ significantly from zero with the pupil-level variance 
[94.7%, χ2(1)=496.43, p<0.001] largely exceeding the class-level variance [5.2%, χ2(1)=5.40, p=0.020]. Of 
all the covariates that were inserted in the model, only age was not significantly related to controlled 
motivation (Table 7). Children with a high SES were overall less controlled motivated towards sports [β=-
0.11, S.E.=0.04, χ2(1)=8.41, p=0.04]. Pupils’ autonomous motivation [β=0.26, S.E.=0.03, χ2(1)=79.68, 
p<0.001] and their amotivation [β=0.22, S.E.=0.03, χ2(1)=50.26, p<0.001] were both positively associated 
with their controlled motivation. The interaction effects were not retained in the final model for controlled 
motivation since none of these interaction effects were statistically significant. 
As can be seen in Table 7, boys were overall more controlled motivated than girls [β=0.09, S.E.=0.04, 
χ2(1)=5.1, p=0.024], while children participating in community sports were less controlled motivated than 
the reference category [β=-0.10, S.E.=0.05, χ2(1)=4.21, p=0.040]. Children participating versus not 
participating in extracurricular school-based sports did not significantly differ with regard to controlled 
motivation.  
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Table 5. 
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and autonomous motivation towards sports  
Note. Values in parentheses are standard errors.  
* p < .05; ** p < .01; *** p < .001 
Reference category = 0; a 0 = low and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in 
extracurricular school-based sports in the current school year, 1 = participation in extracurricular school-based 
sports in the current school year; d 0 = no participation in community sports in the current school year, 1 = 
participation in community sports in the current school year 
 
  
 Autonomous motivation towards sports (Model 2) 
    
Parameter Null model 2 Model 2a Model 2b 
Fixed part β (S.E.) β (S.E.) β (S.E.) 
Intercept 4.15 (0.04) 4.13 (0.03) 3.38 (0.10) 
Age  0.03 (0.03) 0.03 (0.03) 
SES (high)a  0.05 (0.04) -0.02 (0.04) 
Controlled motivation  0.30 (0.03)*** 0.26 (0.03)*** 
Amotivation  -0.64 (0.03)*** -0.55 (0.03)*** 
Pupil sex (girl)b   0.32 (0.13)** 
Extracurricular school-
based sports 
participation (yes)c 
  0.58 (0.12)*** 
Community sports 
participation (yes)d 
  0.90 (0.13)*** 
Girl x extracurricular 
school-based sports  
  -0.55 (0.16)*** 
Girl x community sports   -0.45 (0.16)** 
Extracurricular school-
based sports x 
community sports 
  -0.49 (0.14)*** 
Girl x extracurricular 
school-based sports x 
community sports 
  0.58 (0.19)** 
    
Random part σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) 
School-level variance 0.02 (0.01)* 0.00 (0.01) 0.01 (0.01) 
Class-level variance 0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 
Pupil-level variance 0.66 (0.03)*** 0.43 (0.02)*** 0.36 (0.02)*** 
Deviance test model 2 556.76 2 116.65*** 1947.14*** 
Χ2 (df)  440.11 (4) 169.51 (11) 
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Table 6. 
Comparison of autonomous motivation towards sports between different groups  
 No community sports participation Community sports participation 
 No extracurricular 
school-based sports 
participation 
Extracurricular school-based 
sports participation 
No extracurricular school-
based sports participation 
Extracurricular 
school-based sports 
participation 
 β (S.E.) β (S.E.) β (S.E.) β (S.E.) 
     
Boys 3.38 (0.10)a 3.97 (0.07)b 4.28 (0.09)c 4.38 (0.04)c 
Girls 3.71 (0.08)a# 3.74 (0.07)a# 4.16 (0.07)b 4.28 (0.05)b# 
A β is significantly different from another β if they have other superscript letters. 
# indicates a significant sex difference 
 
 
Amotivation. Similar to autonomous motivation, only the variance at pupil-level was significantly different 
from zero [99.1%, χ2(1)=510.56, p<0.001], implying a lack of between-school and between-class variance 
in pupils’ amotivation towards sports. Table 7 shows that autonomous motivation was negatively related 
to amotivation [β=-0.50, S.E.=0.03, χ2(1)=403.54, p<0.001] while controlled motivation was positively 
related to amotivation [β=0.20, S.E.=0.03, χ2(1)=49.49, p<0.001] (Table 8). Since none of the interaction 
effects were statistically significant in the model for amotivation, they were not retained in the final model. 
Children participating versus not participating in extracurricular school-based sports did not significantly 
differ with regard to amotivation [β=-0.02, S.E.=0.04, χ2(1)=0.20, p=0.65]. Similarly children participating 
in community sports did not, compared to children not participating in community sports, significantly 
differ in terms of amotivation [β=-0.01, S.E.=0.05, χ2(1)=0.03, p=0.86]. There is, however, a significant 
difference between boys’ and girls’ amotivation towards sports with girls being significantly less 
amotivated than boys [β=-0.10, S.E.=0.04, χ2(1)=7.13, p=0.007].  
  
98 
 
Table 7. 
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and controlled motivation towards sports  
Note. Values in parentheses are standard errors.  
* p < .05; ** p < .01; *** p < .001 
Reference category = 0; a 0 = low and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in 
extracurricular school-based sports in the current school year, 1 = participation in extracurricular school-based 
sports in the current school year; d 0 = no participation in community sports in the current school year, 1 = 
participation in community sports in the current school year 
Model 3b and 3c were both compared to model 3a to calculate χ2 
 Controlled motivation towards sports (Model 3)  
     
Parameter Null model 3 Model 3a Model 3b Model 3c 
Fixed part β (S.E.) β (S.E.) β (S.E.) β (S.E.) 
Intercept 1.94 (0.03) 2.00 (0.03) 2.01 (0.10) 2.08 (0.06) 
Age  0.01 (0.03) 0.00 (0.03) 0.00 (0.03) 
SES (high)a  -0.12 (0.04)** -0.11 (0.04)** -0.11 (0.04)** 
Autonomous motivation  0.25 (0.03)*** 0.26 (0.03)*** 0.26 (0.03)*** 
Amotivation  0.23 (0.03)*** 0.23 (0.03)*** 0.22 (0.03)*** 
Pupil sex (girl)b   -0.04 (0.13) -0.09 (0.04)* 
Extracurricular school-
based sports 
participation (yes)c 
  0.09 (0.12) 0.04 (0.05) 
Community sports 
participation (yes)d 
  0.05 (0.13) -0.10 (0.05)* 
Girl x extracurricular 
school-based sports  
  0.04 (0.16)  
Girl x community sports   -0.12 (0.19)  
Extracurricular school-
based sports x 
community sports 
  -0.12 (0.14)  
Girl x extracurricular 
school-based sports x 
community sports 
  0.03 (0.19)  
     
Random part σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) 
School-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Class-level variance 0.02 (0.01)* 0.02 (0.01)* 0.02 (0.01)* 0.02 (0.01)* 
Pupil-level variance 0.40 (0.02)*** 0.36 (0.02)*** 0.36 (0.02)*** 0.36 (0.02)*** 
Deviance test model 2 045.87  1 946.34*** 1 933.49 1 936.01  
Χ2 (df)  99.53 (5) 12.85 (11) 10.33 (7) 
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Table 8. 
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and amotivation towards sports  
Note. Values in parentheses are standard errors.  
** p < .01; *** p < .001 
Reference category = 0; a 0 = low and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in 
extracurricular school-based sports in the current school year, 1 = participation in extracurricular school-based 
sports in the current school year; d 0 = no participation in community sports in the current school year, 1 = 
participation in community sports in the current school year 
Model 4b and 4c were both compared to model 4a to calculate χ2 
 
 
 Amotivation towards sports (Model 4)  
     
Parameter Null model 4 Model 4a Model 4b Model 4c 
Fixed part β (S.E.) β (S.E.) β (S.E.) β (S.E.) 
Intercept 1.38 (0.03) 1.40 (0.03) 1.49 (0.10) 1.47 (0.06) 
Age  0.03 (0.03) 0.03 (0.03) 0.03 (0.03) 
SES (high)a  -0.05 (0.04) -0.05 (0.04) -0.05 (0.04) 
Autonomous motivation  -0.50 (0.02)*** -0.50 (0.03)*** -0.50 (0.03)*** 
Controlled motivation  0.21 (0.03)*** 0.20 (0.03)*** 0.20 (0.03)*** 
Pupil sex (girl)b   -0.08 (0.12) -0.10 (0.04)** 
Extracurricular school-
based sports 
participation (yes)c 
  0.00 (0.11) -0.02 (0.04) 
Community sports 
participation (yes)d 
  -0.10 (0.13) -0.01 (0.05) 
Girl x extracurricular 
school-based sports  
  -0.16 (0.15)  
Girl x community sports   0.06 (0.15)  
Extracurricular school-
based sports x 
community sports 
  0.04 (0.14)  
Girl x extracurricular 
school-based sports x 
community sports 
  0.11 (0.18)  
     
Random part σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) σ2 (S.E.) 
School-level variance 0.01 (0.01) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Class-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Pupil-level variance 0.50 (0.02)*** 0.34 (0.02)*** 0.33 (0.02)*** 0.34 (0.02)*** 
Deviance test model 2 265.68 1 848.46*** 1 837.07 1 841.31  
Χ2 (df)  417.22 (4) 11.39 (11) 7.15 (7) 
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Discussion 
In the present study after-school sports participation was investigated as one possible vehicle to offer 
opportunities for children to be physically active. Children in the last two grades of elementary school were 
chosen as the target population of the present study, since this age coinciding with the transition from 
childhood to adolescence is typically characterized by a decrease in both PA and sports participation 
(Petlichkoff, 1996). The results of the current study demonstrate that, if extracurricular school-based 
sports are offered in elementary school, an overall high participation rate in extracurricular school-based 
sports is found.  
The results furthermore reveal that extracurricular school-based sports not only reach children who 
already participate in community sports, but also almost two third (64.91%) of the children who do not 
yet participate in community sports. This means that some pupils who do not participate in sports outside 
the school context, nonetheless engage in extracurricular school-based sports activities. In contrast to 
community sports, the vast majority of extracurricular school-based sports programs in Flanders are free 
of charge. It is possible that some children would like to participate in community sports, but do not get 
that opportunity due to financial constraints. Eime et al. (2013) indicated that transportation issues might 
be another reason why children do not engage in community sports outside school. Participation in 
extracurricular school-based sports has the advantage that it does not require additional transportation 
as extracurricular school-based sports are organized at school or in its neighborhood at times when the 
children are already at school. The school environment is also a familiar setting in which children may 
consider the barrier to participate in sports as relatively low. Especially for the less sports talented children, 
the step towards more selective and competitive community sports may seem challenging. For this group 
of children, extracurricular school-based sports can be a medium to get them acquainted with different 
kinds of sports without being pressured to compete. In a long-term perspective, extracurricular school-
based sports may then serve as a vehicle to community sports participation. 
Despite the promising findings of the present study, it must be noted that in our sample, only schools with 
an extracurricular school-based sports offer were included. Research from the Flemish Policy Centre 
Culture, Youth and Sports (Van Acker, De Bourdeaudhuij, De Martelaer, Seghers, & Cardon, 2011) shows 
that only 26% of the Flemish elementary schools actually offer extracurricular school-based sports. As 
after-school sports programs reach almost two third of the children who do not engage in community 
sports, it would seem important that effort is put into offering extracurricular school-based sports in more 
elementary schools.  
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A second aim of the present study was to assess whether extracurricular school-based sports participants 
were more physically active in daily life than children who do not participate in extracurricular school-
based sports, while controlling for their participation in community sports. The results indicate that 
children who participate in extracurricular school-based sports are more physically active in daily life than 
their non-participating peers. This difference in PA attributed to participation in extracurricular school-
based sports is even larger than the increase in PA due to participation in community sports. Furthermore, 
the average amount of weekly time spent in extracurricular school-based sports by the participants is only 
a fraction of the difference in weekly PA between extracurricular school-based sports participants and 
non-participants, suggesting that children participating in extracurricular school-based sports have an 
overall more active lifestyle than their counterparts, independent of whether they engage in community 
sports or not. These results are in line with the findings of Sallis et al. (2003) and Haerens et al. (2009) who 
found that the provision of PA organized at school is positively related to children’s total PA-levels. It is 
possible that participation in extracurricular school-based sports encourages children to be physically 
active in leisure time but not necessarily to participate in organized community sports. More specifically, 
the acquaintance with new sports or skill improvement in familiar sports can stimulate children to engage 
in sports activities outside the school context, such as playing soccer with friends on a grass field in the 
neighborhood (Jago & Baranowski, 2004). On the other hand, given the cross-sectional character of the 
study, it is also possible that children who are more generally inclined to be physically active in leisure time 
are more engaged in extracurricular school-based sports participation. 
The third aim of the present study was to evaluate whether children who participate in extracurricular 
school-based sports, compared to those who do not, are better (i.e., more autonomously) or relatively 
worse (i.e., more controlled) motivated or amotivated to participate in sports in general. It was found that 
boys not engaging in community sports but attending extracurricular school-based sports programs are 
more autonomously motivated towards sports than boys not engaging in community nor extracurricular 
school-based sports. It is thus indeed possible that there exists a group of boys who are autonomously 
motivated towards sports, who found their way to extracurricular school-based sports but not to 
community sports. For this group of autonomously motivated boys who might not get the chance to 
participate in community sports, extracurricular school-based sports could serve as a perfect opportunity 
to play sports. On the other hand, it might also be the case that a number of boys, by participating in 
extracurricular school-based sports, develop more autonomous motivation towards sports. Earlier 
research by Hagger et al. (2005) indicates that autonomous motives in a PE context are related to 
autonomous motives in a leisure-time context in secondary school children from diverse countries. In 
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other words, children who are autonomously motivated to participate in PE are more autonomously 
motivated to participate in sports than children who are less or not motivated to participate in PE, 
suggesting that transfer across contexts can take place. Given its cross-sectional nature, the results of the 
present study might therefore also indicate that participation in extracurricular school-based sports 
stimulates the development of autonomous motivation towards sports because pupils start to value and 
enjoy activities through participating in it. However, this reasoning would only hold for boys and not for 
girls, as for girls levels of autonomous motivation were overall more alike across groups, independent of 
whether they engaged in extracurricular school-based sports or not.  
The results further indicate that after-school sports participation is not related to pupils’ controlled 
motivation or amotivation towards sports. The combination of children’s overall low levels of amotivation 
and high levels of autonomous motivation appear to confirm the generally positive attitude that children 
of this age group have towards sports.  
 
Practical implications 
As children who do not engage in extracurricular school-based sports or in community sports have lower 
PA-levels and a significantly lower autonomous motivation towards sports, the question arises how these 
children can be stimulated and motivated to engage in sports or in PA more generally. One possibility 
would be to adapt extracurricular school-based sports programs to the needs of this specific target group 
so that these programs become more attractive and thus more accessible for this group of children. 
Another target group that requires special attention are girls since they have lower participation rates in 
extracurricular school-based sports than boys. Furthermore, girls are overall less physically active and, with 
the exception of the group that does not participate in extracurricular school-based sports or community 
sports who displayed low levels of autonomous motivation overall, they are less autonomously motivated 
towards sports than boys. The type of sports offered in extracurricular school-based sports programs might 
be one of the reasons why girls are less attracted to extracurricular school-based sports than boys. In most 
schools, much of the extracurricular school-based sports time is dedicated to traditional team sports (e.g., 
soccer, netball and hockey), which are typically more popular among boys than girls. This emphasis on 
traditional ball games is similar to the focus in the extracurricular school-based sports offer in schools in 
England and Wales (Pühse & Gerber, 2005) and the United States (Kanters et al., 2013). Even though 
swimming and athletics, which are considered attractive sports for both boys and girls, are part of most 
schools’ extracurricular school-based sports offer, they are often only once-a-year-offered activities and 
might therefore not contribute to continued extracurricular school-based sports participation. To attract 
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more girls to participate in extracurricular school-based sports it might be effective to more frequently 
offer those sports that are popular among girls (e.g. swimming, dance and rope skipping, gymnastics and 
aerobics; Jago et al., 2011; Oliver, Hamzeh, & McCaughtry, 2009; Oliver & Hamzeh, 2010).  
From a practical point of view, it is also important to keep in mind that extracurricular school-based sports 
are just one of various potential mediums to motivate children to an active lifestyle. The positive 
relationship between participation in extracurricular school-based sports and overall PA-levels makes 
extracurricular school-based sports one of many promising settings to stimulate inactive children to a more 
active lifestyle. 
Strengths and Limitations 
Since the current study was cross-sectional, it is not possible to determine the direction of the relationship 
between extracurricular school-based sports participation on the one hand and PA and motivation 
towards sports on the other hand, which is a limitation of the present study. The question therefore 
remains if participation in extracurricular school-based sports triggers a more active lifestyle and a more 
autonomous motivation towards sports or if it is rather vice versa and children who already have high PA-
levels and a high autonomous motivation to participate in sports are more attracted to extracurricular 
school-based sports than their peers. In this respect, it would be interesting to investigate the direction of 
these relationships by implementing extracurricular school-based sports in elementary schools not 
offering extracurricular school-based sports at the moment. Intervention studies based on such 
implementations or longitudinal studies could provide more clarity on the direction of the relationships.  
Besides the cross-sectional design of the study, a potential limitation is the way pupils were classified with 
regard to extracurricular school-based sports participation. As participation was questioned by a simple 
‘yes’ or ‘no’-question, pupils only participating once in extracurricular school-based sports during the 
current school year were categorized as extracurricular school-based sports participants. Consequently, 
the overall high percentage of participants may give a slightly distorted view. A second limitation is the 
possibility of over- or underestimation of certain variables (e.g. the weekly PA), especially given the young 
age of the participants. However, all questionnaires used in the present study were validated for the target 
population and a researcher guided the questioning procedure. 
The present study had also some considerable strengths. A first strength of the present study was the 
sample size (N=1049), obtained from 60 different classes out of 30 diverse elementary schools, which were 
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located in different areas (urban, suburban and rural). This relatively large sample allowed us to presume 
that the results of the current study are representative for all Flemish children of the last two grades of 
elementary school, attending schools with an extracurricular school-based sports offer. 
Another strength was the procedure followed to collect data. All the questions were read out loud and 
children had the possibility to ask further explanation if questions were unclear. This method has 
undoubtedly contributed to a reliable data set without missing values. 
Third, multilevel regression analyses were employed to analyze the hierarchical data. With regard to the 
frequency and the content of the offer, extracurricular school-based sports can vary at school-level. By 
using multilevel analyses, this variance was automatically taken into account.  
 
Conclusions  
Extracurricular school-based sports programs are often seen as ideal channels to promote sports 
participation and PA among children who are not active in community sports. The results of the present 
study indicate that in elementary schools offering extracurricular school-based sports, many children 
engage in those activities. The extracurricular school-based sports programs attract not only children 
already engaging in community sports, but also children not yet participating in community sports. 
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THE ROLE OF EXTRACURRICULAR SCHOOL-BASED SPORTS 
 
 
 
CHAPTER 1.2  
EXTRACURRICULAR SCHOOL-BASED SPORTS PARTICIPATION IN 
RELATION TO PHYSICAL ACTIVITY AND MOTIVATION FOR SPORTS 
AMONG FLEMISH ADOLESCENTS 
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as a stepping stone towards an active lifestyle? Differences in physical activity and sports-motivation 
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Abstract 
Purpose. The goals were to investigate whether extracurricular school-based sports reach students not 
engaging in community sports and whether extracurricular school-based sports participants are more 
physically active and/or autonomously motivated towards sports than non-participants.  
 
Method. 1526 students (48.0% boys; 85.9% Belgian natives; age=15.34 ±1.83y) completed validated 
questionnaires to assess sports participation, physical activity (PA) and sports-motivation. Multilevel 
regression analyses were conducted. 
 
Results. Only 28.7% of all students (n=438), and 19.7% of students not engaging in community sports 
(n=123), participated in extracurricular school-based sports. Participants are significantly more physically 
active [β=44.19, S.E.=17.34, χ2(1)=6.50, p=.01] and autonomously motivated [β=.18, S.E.=.04, χ2(1)=25.62, 
p<.001] than non-participants, even after controlling for community sports participation. Boys were more 
physically active and autonomously motivated than girls (p<0.001). 
 
Conclusion. As participation is linked to higher PA-levels and autonomous motivation, increasing overall 
participation rates may contribute to children developing a more physically active lifestyle and achieving 
the PA guidelines. 
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Introduction 
Despite ubiquitous evidence that regular physical activity (PA) and sports participation during adolescence 
have a positive impact on physical, psychological and social health (Janssen & LeBlanc, 2010), a global 
trend of increasing inactivity among adolescents has manifested over the last decade (Hallal et al., 2012). 
Moreover, research shows that participation in youth sports has declined significantly and withdrawal 
from sports participation is at its highest level during the onset of adolescence (Petlichkoff, 1996; Sirard, 
Pfeiffer, & Pate, 2006). The latter is troubling because sports participation is essential for the promotion 
of PA (Sirard et al., 2006) and can contribute to meeting adolescents’ daily recommendations of sixty 
minutes or more moderate-to-vigorous PA (World Health Organization, 2014). One possible strategy to 
respond to this negative trend is to organize accessible PA and sports opportunities for adolescents. In 
most countries adolescents of all socioeconomic backgrounds attend school, the school environment is 
thus considered to be an ideal setting to offer such opportunities. The large majority of schools also has 
trained personnel, equipment and facilities to provide PA and sports opportunities (McKenzie & Kahan, 
2008; Pate & O'Neill, 2009). Next to physical education (PE), extracurricular school-based sports provide 
excellent sports participation opportunities for many adolescents, especially those from economically 
disadvantaged backgrounds (Edwards et al., 2013) as this type of sports is usually easily accessible in terms 
of location and costs. Engaging in sports in a familiar and safe environment in the presence of class- and 
schoolmates also makes it an attractive alternative for community sports (i.e., organized sports within the 
community, primarily provided by sports clubs or other local organizations).  
Extracurricular school-based sports are defined as all sports in which students can voluntarily participate 
and that are not included in the curriculum but organized by or in cooperation with the school (De Meester, 
Aelterman, Cardon, De Bourdeaudhuij, & Haerens, 2014). They involve both interscholastic sports and 
intramural sports, each having their own specific focus and target population. Interscholastic sports are by 
their very nature designed to include only the most sports-talented students, and in some countries such 
as the United States (U.S.) they are more valued by schools and communities and therefore more 
frequently organized than intramural sports (Park, 2007; Bocarro et al., 2008). Intramural sports programs 
are typically organized to reach adolescents who are not participating in community sports in order to 
provide them with opportunities to explore individual skills and talents in a variety of activities (Pot & Van 
Hilvoorde, 2013). It forms a platform for students who want to be active, but may not have the skills to 
participate in interscholastic sports, or dislike the competitive nature of sports that are organized in the 
community (Wechsler et al., 2000). In contrast to the U.S., European extracurricular school-based sports 
consist primarily of intramural sports. They specifically aim at reaching students who are not engaging in 
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community sports (Pot & Van Hilvoorde, 2013) and/or students at risk for an inactive lifestyle (Wechsler 
et al., 2000).  
Studies in the U.S. have assessed students’ participation rates in extracurricular school-based sports with 
participation rates ranging from 31% (Cohen et al., 2007) to 57% (Harrison & Narayan, 2003). Other studies 
in the U.S. furthermore demonstrated that the general PA offering at school (including PE) is proportional 
to students’ activity levels (e.g., Sallis et al., 2003). In a retrospective study over a time period of 50 years, 
Dohle & Wansink (2013) even identified participation in high school sports as the single strongest predictor 
of American men’s PA after the age of 70. Silva et al. (2010) also found that Portuguese adolescents who 
participate in extracurricular school-based sports are more likely to achieve the PA guidelines. 
Extracurricular school-based sports participation furthermore provides opportunities for growth and 
development (Eccles & Gootman, 2002) and is associated with long-term psychological benefits such as 
academic and psychological adjustment, educational status, civic engagement and lower levels of social 
isolation (Barber et al., 2001; Fredricks & Eccles, 2006).  
Despite the differences in contexts between the U.S. and Europe, little research has been conducted in a 
European setting to explore adolescents’ participation rates in extracurricular school-based sports and to 
investigate whether these sports indeed contribute to an overall active lifestyle. Previous research among 
Belgian 5th and 6th grade elementary school children showed that 83% of the boys and 68% of the girls 
participate in extracurricular school-based sports, and that extracurricular school-based sports 
participants were significantly more physically active than their non-participating peers (De Meester et al., 
2014). A recent study (Belton et al., 2016) found that 84% of Irish male adolescents (age 12-15 years) from 
disadvantaged schools regularly (≥ twice a week) or occasionally (once a week) participated in extra-
curricular PA and that participants were significantly more physically active (steps/day) than non-
participants. No other data on adolescents’ extracurricular school-based sports participation rates and 
their PA levels are available. Thus, as research suggests that adolescence is a time where PA declines 
precipitously (Knuth & Hallel, 2009), it is important to understand the effectiveness of extracurricular 
school-based sports in terms of participation rates and PA.  
Besides the possibility to promote PA engagement, extracurricular school-based sports participation might 
also affect students’ motivation to participate in sports and their effort to engage in PA (Gao, Podlog, & 
Harrison, 2012). Kanters & Bocarro (2012) found that intramural sports have the possibility of nurturing a 
positive attitude and a desire to continue playing sports among participants. In the present study, the 
framework of the Self-Determination Theory (SDT, Deci & Ryan, 2000) was used to approach the concept 
of motivation. This theory distinguishes between autonomous motivation, controlled motivation and 
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amotivation. Autonomous motivation is considered to be the most optimal form of motivation and relates 
to the engagement in an activity for its own sake, out of interest or enjoyment or because the behavior 
has been brought into alignment with the individual’s other values and ideals (Deci & Ryan, 2000). 
Controlled motivation refers to the internally or externally pressured engagement in an activity (Aelterman 
et al., 2012b). Autonomous motivation and controlled motivation are contrasted with amotivation, which 
exists when people lack intentionality or engage in behaviors for unknown reasons (Deci & Ryan, 2000). 
As extracurricular school-based sports specifically aim at reaching students with low PA levels and little 
sports participation, it is important to investigate the link between extracurricular school-based sports 
participation and motivation to engage in sports in order to explore the potential to optimize the sports-
promoting role of extracurricular school-based sports.  
In summary, the aims of this study were threefold: the first aim was to investigate whether extracurricular 
school-based sports reach adolescents who are not engaging in community sports. Moreover, as little is 
known about the association between adolescents’ extracurricular school-based sports participation and 
their PA, the second aim was to gain more insight in adolescents’ PA levels and to investigate differences 
in PA between extracurricular school-based sports participants and non-participants. The third and final 
aim was to examine differences in motivation for sports between students participating and those not 
participating in extracurricular school-based sports. 
 
Methods 
Participants and procedure 
Principals of 43 randomly chosen secondary schools in Flanders (the Dutch-speaking, northern part of 
Belgium) with an extracurricular school-based sports offering were contacted to participate in the present 
study. One school was excluded because it no longer offered extracurricular school-based sports and ten 
principals from other contacted schools declined to participate. This resulted in a final sample of 32 
schools. In each school, one class from the seventh/eighth grade, one from the ninth/tenth, and one from 
the eleventh through thirteenth were randomly selected. 
All participating students and their parents received an information letter and with the exception of two 
students’ parents, all parents consented to the participation of their child. In total, 1526 students (48.00% 
boys; 85.91% native Belgians and 14.09% non-native Belgians) with a mean age of 15.34 years (SD = 1.83, 
range 11-23 years) individually completed a set of questionnaires at school, in the presence of a supervisor. 
Before the start of the completion of the questionnaires, the accompanying researcher described the 
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protocol to the students and explained that extracurricular school-based sports were defined as ‘all sports 
in which students can voluntarily participate and that are not included in the curriculum but organized by 
or in cooperation with the school either during lunch break, during after-school hours or on Wednesday-
afternoon (typically a free afternoon in Flemish schools).’ The study protocol was approved by the Ethical 
Committee of Ghent University.  
 
Measures 
Demographic variables. Demographic variables (ethnicity, sex, age, parents’ occupation, parents’ country 
of birth, and residence) were obtained through a number of questions at the beginning of the 
questionnaire such as whether both parents were born in Belgium or not (i.e. non-native Belgians had at 
least one parent born outside Belgium). Students were also asked to fill out their parents’ occupation and 
were, based on the Four Factor Index of Social Status (Hollingshead, 1975), categorized in two socio-
economic groups: low and medium SES (48.49%) and high SES (47.71%). Fifty-eight children (3.80%) did 
not fill out their parents’ occupation. 
Self-reported physical activity. PA levels were determined using the Flemish Physical Activity 
Questionnaire (FPAQ, Philippaerts et al., 2006). The FPAQ has been shown to be a reliable and valid 
instrument to assess different dimensions of PA in 12- to 18-year-old Flemish boys and girls (Philippaerts 
et al., 2006). The questionnaire (FPAQ) is composed of four parts: a) Intra-curricular PA (e.g., “How many 
hours of PE do you participate in per week?”), b) walking and cycling (e.g., “How much time do you usually 
spend cycling on a weekday?”, not distinguishing between walking and cycling for active transportation 
and leisure time), c) extracurricular school-based sports participation (e.g., “How many hours of 
extracurricular school-based sports do you participate in per week”) and d) non-school-based sports 
participation (both organized as well as unorganized sports). Sports participation was assessed by asking 
the participants to indicate the main sport(s) they engaged in (with a maximum of 3 sports). For each sport, 
adolescents had to report the frequency, the usual time spent on that sport and whether or not they 
practiced their sport(s) in a sports club (D'Hondt et al., 2012). Students’ overall weekly PA was calculated 
by making the sum of the time (in minutes) spent in intra-curricular PA time, time spent on walking and 
cycling, time spent in extracurricular school-based sports, and time spent in (non-school-based) sports 
participation. 
Motivation for sports. An adapted version of the Dutch Behavioral Regulations in Physical Education 
Questionnaire (BRPEQ, Aelterman et al., 2012b) was used to assess motivation for sports. The BRPEQ was 
validated in previous research in the context of PE (Aelterman et al., 2012b) and is an adapted version of 
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the BREQ-2 (Markland & Tobin, 2004). Similar to the original BREQ-2, the sports context was used to frame 
the items of the BRPEQ used in the current study. Sixteen items with the stem ‘I participate in sports 
because…’ were used to measure autonomous motivation (8 items, α = 0.93; e.g., “I participate in sports 
because I find it a pleasurable activity.”) and controlled motivation (8 items, α = 0.79; e.g., “I participate in 
sports because I feel guilty if I don’t.”). Amotivation was measured by four items (α = 0.86; e.g., “I don’t 
see why I should bother participating in sports.”). Participants responded to each of the twenty items via 
a 5-point Likert scale from 1 (not at all true for me) to 5 (very true for me).  
 
Analyses 
SPSS (version 21.0) was used for descriptives and to calculate participation rates (Aim 1). Given the 
hierarchical structure of the data, and the adequate sample size for conducting multilevel analyses (Maas 
& Hox, 2005), the IGLS estimation method in MLwiN (version 2.30) was used to conduct multilevel 
regression analyses to examine whether students participating in extracurricular school-based sports were 
more physically active in daily life (Aim 2) and better motivated to participate in sports (Aim 3) than non-
participating students. First, a three-level null model (school, class, student) or intercept-only model 
including only the dependent variable was estimated for PA (null model 1), autonomous motivation (null 
model 2), controlled motivation (null model 3), and amotivation (null model 4), respectively. These null 
models partitioned the total variance of the examined dependent variable into the between-student (Level 
1), between-class (Level 2) and between-school (Level 3) variance and further served as a baseline with 
which explanatory models were compared. In the second step, age and SES were inserted in the models 
as covariates. Furthermore, all three types of motivation were entered as additional covariates in the 
model for PA (model 1a). Controlled motivation and amotivation were entered as additional covariates in 
the model with autonomous motivation as a dependent variable (model 2a). Similar strategies were 
followed for the two other motivation-models [autonomous motivation and amotivation as covariates in 
the model for controlled motivation (model 3a); autonomous and controlled motivation as covariates in 
the model for amotivation (model 4a)]. To compare these models with their respective intercept-only 
models, likelihood ratio tests were conducted. If a likelihood ratio test was statistically significant, the 
model with covariates was considered to be a better fit than the intercept-only model. In the third step, 
sex, extracurricular school-based sports participation and community sports participation were included 
as predictors in each of the models (models 1b, 2b, 3b and 4b) as dichotomous variables (sex: 0=boy, 1=girl; 
extracurricular school-based sports participation: 0=no participation, 1=participation; participation in 
community sports: 0=no participation, 1=participation). In the same model, we also explored the two-way 
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interaction effects between each of these three predictors and the three-way interaction effect. In the 
final step, only statistically significant predictors ameliorating each of the models were retained, resulting 
in the most parsimonious and interpretable models. Since none of the interaction-effects were significant, 
the most parsimonious model for all variables only included the covariates and the three main effects as 
predictor (models 1c, 2c, 3c and 4c). The level of significance was for all statistical analyses defined as 
lower than .05.  
 
Results 
Aim 1: Extracurricular school-based sports participation in relation to community sports 
participation and sex 
The majority of students (71.30%, n=1088) stated that they did not participate in any of the extracurricular 
school-based sports. A little over a quarter of the students (28.70%, n=488) reported participation during 
the current school year with an average of 112 minutes per week. Extracurricular school-based sports 
reached 19.74% of the adolescents not engaging in community sports (n=123, 8.06% of the total sample) 
and participation in extracurricular school-based sports significantly differed by grade [χ2(1)=11.81, 
p=.003]. Participation was reported by 34.32% of students from the 7th and 8th grade (n=175), 26.08% from 
the 9th and 10th grade (n=151), and 25.63% from the 11th-13th grade (n=112). Despite the significant 
difference in participation rates between grades, no significant grade difference was found for average 
time spent in extracurricular school-based sports. About one third of the students (35.62%) spent more 
than three hours per week in extracurricular school-based sports, while 19.63% engaged in extracurricular 
school-based sports for one to two hours weekly, the remaining 44.75% of the students spent less than 
one hour per week in extracurricular school-based sports. A significantly positive relationship was found 
between extracurricular school-based sports participation and community sports participation 
[χ2(1)=41.93, p<.001] with 71.92% (n=315) of all extracurricular school-based sports participants (20.64% 
of the total sample) participating in community sports (Table 1). 
Participation in extracurricular school-based sports significantly differed by sex [χ2(1)=34.56, p<.001]. As 
shown in Table 2, participation was reported by 35.79% of the boys (n=262) and 22.17% of the girls 
(n=176). A little over one quarter of the participating girls (27.84% or 3.21% of the total sample) and 
40.84% of the participating boys (7.01% of the total sample) spent more than two hours per week in 
extracurricular school-based sports, while 17.04% of the participating girls (1.97% of the total sample) and 
21.37% of the participating boys (3.67% of the total sample) engaged in extracurricular school-based 
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sports for between one and two hours weekly. The remaining 55.11% of the participating girls (6.36% of 
the total sample) and 37.79% of the participating boys (6.49% of the total sample) spent less than one 
hour per week in extracurricular school-based sports.  
Table 1.  
Cross tabulation extracurricular school-based sports and community sports 
  No extracurricular 
school-based sports 
participation 
Extracurricular 
school-based sports 
participation 
Total 
No community 
sports 
participation 
n 500 123 623 
% within community sports 80.26% 19.74% 100.00% 
% within extracurricular school-based sports  45.96 % 28.08% 40.83% 
% of total 32.77% 8.06% 40.83% 
 
Community 
sports 
participation 
n 588 315 903 
% within community sports 65.12% 34.88% 100.00% 
% within extracurricular school-based sports  54.04% 71.92% 59.77% 
% of total 38.53% 20.64% 59.77% 
 
Total n 1088 438 1526 
% within community sports 71.30% 28.70% 100.00% 
% within extracurricular school-based sports  100.00% 100.00% 100.00% 
% of total 71.30% 28.70% 100.00% 
 
Table 2. 
Cross tabulation extracurricular school-based sports and sex 
  No extracurricular school-
based sports participation 
Extracurricular school-based 
sports participation 
Total 
Boys n 470 262 732 
% within sex 64.21% 35.79% 100.00% 
% within extracurricular school-based sports  43.20% 59.82% 47.97% 
% of Total 30.80% 17.17% 47.97% 
 
Girls n 618 176 794 
% within sex 77.83% 22.17% 100.00% 
% within extracurricular school-based sports  56.80% 40.18% 52.03% 
% of Total 40.50% 11.53% 52.03% 
 
Total n 1088 438 1526 
% within sex 71.30% 28.70% 100.00% 
% within extracurricular school-based sports  100.00% 100.00% 100.00% 
% of Total 71.30% 28.70% 100.00% 
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Five sports were found to be organized by more than half of the participating schools: soccer (in 90.63% 
of the participating schools), basketball (68.75%), badminton (65.63%), volleyball (56.25%) and table 
tennis (50.00%). Other regularly organized sports were swimming (46.88%), track and field (40.63%), 
fitness (31.25%), netball (28.13%), dance and hockey (each 21.88%), and tennis (18.75%) while some 
sports were only offered by a minority of the schools: handball and squash (15.63%), gymnastics (12.50%), 
cycling (9.38%), baseball, krachtball, judo, skating and wall climbing (each 6.25%) and korfball, rugby, 
karate, taekwondo, rope skipping and horse-riding (each 3.13%). 
 
Aim 2: Self-reported Physical Activity according to participation in extracurricular school-based 
sports 
To examine if students participating in extracurricular school-based sports and/or community sports were 
more or less physically active than their non-participating peers, a three-level model was estimated for 
weekly-based PA (see Table 3). Variance at school-level [4.19%, χ2(1)=5.10, p=.024] and at student-level 
[93.42%, χ2(1)=710.63, p<.001] was significantly different from zero. Of all the included covariates, 
autonomous motivation [β=138.07, S.E.=11.68, χ2(1)=139.78, p<.001] and controlled motivation [β=32.70, 
S.E.=15.58, χ2(1)=7.10, p=.008] were found to be significantly positively related to pupils’ PA levels. As 
shown in Table 3 (Model 1c), girls were significantly less physically active than boys [β=-82.05, S.E.=16.34, 
χ2(1)=25.21, p<.001]. After controlling for age, SES, motivation, sex, and community sports participation, 
extracurricular school-based sports participants were found to be significantly more physically active than 
non-participants [β=44.19, S.E.=17.34, χ2(1)=6.50, p=.01]. Similarly, students participating in community 
sports were significantly more physically active [β=155.36, S.E.=17.65, χ2(1)=77.46, p<.001] than students 
who were not participating in community sports. 
 
Aim 3. Motivation for sports according to participation in extracurricular school-based sports 
Autonomous Motivation. In the null model for autonomous motivation, the student-level variance 
[89.64%, χ2(1)=710.02, p<.001] largely exceeded the class-level variance [7.45%, χ2(1)=9.70, p=.002]. Boys 
were found to be significantly more autonomously motivated for sports than girls [β=-.17, S.E.=.03, 
χ2(1)=27.75, p<.001]. The results also showed that students participating in extracurricular school-based 
sports [β=.18, S.E.=.04, χ2(1)=25.62, p<.001] and community sports [β=.49, S.E.=.04, χ2(1)=192.88, p<.001] 
were more autonomously motivated than the reference category (Table 4).  
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Table 3.  
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and physical activity  
Note. Values in parentheses are standard errors; * p < .05; ** p < .01; *** p < .001. Reference category = 0; a 0 = low 
and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in extracurricular school-based sports in the 
current school year, 1 = participation in extracurricular school-based sports in the current school year; d 0 = no 
participation in community sports in the current school year, 1 = participation in community sports in the current 
school year. 
Model 1b and 1c were both compared to model 1a to calculate χ2 
 
Controlled Motivation. The random parts of the null model for controlled motivation showed that only 
the variance at the pupil-level differs significantly from zero [98.51%, χ2(1)=713.33, p<.001]. As can be seen 
in Table 5, no significant main and/or interaction effects were found between sex, participation in 
extracurricular school-based sports, participation in community sports and controlled motivation for 
sports.  
Weekly self-reported physical activity (Model 1, min/week) 
Parameter Null model 1 Model 1a Model 1b Model 1c 
Fixed part   
Intercept 528.32 (15.36) 524.40 (15.58) 459.17 (26.38)  467.94 (21.27) 
Age  2.03 (4.82) 6.80 (4.67) 6.73 (4.70) 
SES (high)a  13.41 (16.09) 5.68 (15.56) 5.15 (15.52) 
Autonomous motivation  138.07 (11.68)*** 85.89 (12.29)*** 85.40 (12.24)*** 
Controlled motivation  32.70 (12.28)** 32.82 (11.82)** 32.78 (11.79)** 
Amotivation  -20.06 (12.98) -18.70 (12.54) -19.18 (12.52) 
Student sex (girl)b   -63.21 (28.17)* -82.05 (16.34)*** 
Extracurricular school-based sports 
participation (yes)c 
  60.63 (41.61) 44.19 (17.34)* 
Community sports participation (yes)d   160.19 (28.66)*** 155.36 (17.65)*** 
Girl x extracurricular school-based sports    -60.30 (57.52)  
Girl x community sports   -16.42 (35.55)  
Extracurricular school-based sports x 
community sports 
  -3.13 (48.62)  
Girl x extracurricular school-based sports 
x community sports 
  44.39 (70.04)  
     
Random part  
School-level variance 4398.37 (1947.81)* 3321.782 (1518.03)* 3401.40 (1485.89)* 3479.02 (1513.04)* 
Class-level variance 2502.54 (1569.71) 1752.47 (1259.70) 1647.72 (1168.37) 1721.72 (1183.35) 
Student-level variance 
 97963.65 
(3674.88)***   
79638.297 
(3055.98)*** 
73377.76 
(2815.83)*** 
73402.18 
(2816.86)*** 
Deviance test model 21713.22 20490.35*** 20374.20 *** 20375.92 *** 
χ2 (df)  1222.88 (5) 116.15 (12) 114.427 (8) 
122 
 
Table 4. 
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and autonomous motivation for sports  
Note. Values in parentheses are standard errors; * p < .05; ** p < .01; *** p < .001. Reference category = 0; a 0 = low 
and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in extracurricular school-based sports in the 
current school year, 1 = participation in extracurricular school-based sports in the current school year; d 0 = no 
participation in community sports in the current school year, 1 = participation in community sports in the current 
school year 
Model 2b and 2c were both compared to model 2a to calculate χ2 
 
 
Amotivation. The variances at class- and the student-level differed significantly from zero with the 
student-level variance [93.04%, χ2(1)=710.94, p<.001] largely exceeding the class-level variance [4.30%, 
χ2(1)=5.36, p=.021, Table 6]. Extracurricular school-based sports participants did not differ in amotivation 
from non-participants [β=.04, S.E.=.04, χ2(1)=1.54, p=.22]. However, students participating in community 
sports displayed, compared to those not participating in community sports, significantly lower amotivation 
[β=-.09, S.E.=.04, χ2(1)=5.50, p=.02]. Furthermore, girls were found to be significantly less amotivated than 
boys [β=-.61, S.E.=.02, χ2(1)=9.79, p=.002].  
Autonomous motivation for sports (Model 2) 
Parameter Null model 2 Model 2a Model 2b Model 2c 
Fixed part   
Intercept 3.83 (0.05) 3.82 (0.03) 3.60 (0.05) 3.59 (0.04) 
Age  -0.03 (0.01)** -0.01 (0.01) -0.01 (0.01) 
SES (high)a  0.08 (0.04)* 0.03 (0.03) 0.03 (0.03) 
Controlled motivation  0.26 (0.03)*** 0.23 (0.03)*** 0.23 (0.03)*** 
Amotivation  -0.76 (0.02)*** -0.63 (0.02)*** -0.63 (0.02)*** 
Student sex (girl)b   -0.22 (0.06)*** -0.17 (0.03)*** 
Extracurricular school-based sports 
participation (yes)c 
  0.35 (0.09)*** 0.18 (0.04)*** 
Community sports participation (yes)d   0.47 (0.06)*** 0.49 (0.04)*** 
Girl x extracurricular school-based sports    -0.08 (0.12)  
Girl x community sports   0.13 (0.08)  
Extracurricular school-based sports x 
community sports 
  -0.19 (0.10) 
 
Girl x extracurricular school-based sports 
x community sports 
  -0.02 (0.15) 
 
     
Random part  
School-level variance 0.03 (0.02) 0.01 (0.01) 0.00 (0.00) 0.00 (0.00) 
Class-level variance 0.06 (0.02)** 0.01 (0.01) 0.01 (0.00) 0.01 (0.00) 
Student -level variance 0.77 (0.03)*** 0.41 (0.02)*** 0.34 (0.01)*** 0.35 (0.01)*** 
Deviance test model 3991.03 2873.88*** 2597.81*** 2610.08*** 
Χ2 (df)  1117.15 276.06 263.79 
123 
 
Table 5. 
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and controlled motivation for sports  
Note. Values in parentheses are standard errors; * p < .05; ** p < .01; *** p < .001. Reference category = 0; a 0 = low 
and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in extracurricular school-based sports in the 
current school year, 1 = participation in extracurricular school-based sports in the current school year; d 0 = no 
participation in community sports in the current school year, 1 = participation in community sports in the current 
school year 
Model 3b and 3c were both compared to model 3a to calculate χ2 
  
Controlled motivation for sports (Model 3) 
Parameter Null model 3 Model 3a Model 3b Model 3c 
Fixed part   
Intercept 1.87 (0.02) 1.90 (0.03) 1.90 (0.05) 1.91 (0.04) 
Age  0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 
SES (high)a  -0.06 (0.03) -0.05 (0.03) 0.06 (0.03) 
Autonomous motivation  0.24 (0.02)*** 0.24 (0.03)*** 0.24 (0.03)*** 
Amotivation  0.24 (0.02)*** 0.24 (0.03)*** 0.24 (0.03)*** 
Student sex (girl)b   0.04 (0.06) -0.00 (0.04) 
Extracurricular school-based sports 
participation (yes)c 
  -0.10 (0.09) -0.01 (0.04) 
Community sports participation (yes)d   0.04 (0.06) -0.01 (0.04) 
Girl x extracurricular school-based sports    0.10 (0.13)  
Girl x community sports   -0.14 (0.08)  
Extracurricular school-based sports x 
community sports 
  0.03 (0.11)  
Girl x extracurricular school-based sports x 
community sports 
  0.08 (0.16)  
     
Random part   
School-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Class-level variance 0.01 (0.01) 0.00 (0.00) 0.00 (0.01) 0.00 (0.00) 
Student -level variance 0.40 (0.02)*** 0.38 (0.01)*** 0.37 (0.01)*** 0.37 (0.01)*** 
Deviance test model 2909.70  2699.50 *** 2691.77  2699.26  
Χ2 (df)  210.20 (5) 7.73 (11) 0.25 (7) 
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Table 6 
Relationship between sex, extracurricular school-based sports participation, community sports 
participation and amotivation for sports  
 
Note. Values in parentheses are standard errors; * p < .05; ** p < .01; *** p < .001. Reference category = 0; a 0 = 
low and medium SES, 1 = high SES; b 0 = boy, 1 = girl; c 0 = no participation in extracurricular school-based sports in 
the current school year, 1 = participation in extracurricular school-based sports in the current school year; d 0 = no 
participation in community sports in the current school year, 1 = participation in community sports in the current 
school year 
Model 4b and 4c were both compared to model 4a to calculate χ2 
 
 
  
Amotivation for sports (Model 4) 
Parameter Null model 4 Model 4a Model 4b Model 4c 
Fixed part   
Intercept 1.60 (0.04) 1.59 (0.02) 1.72 (0.05) 1.68 (0.04) 
Age  0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 
SES (high)a  -0.02 (0.03) -0.02 (0.03) -0.01 (0.03) 
Autonomous motivation  -0.61 (0.02)*** -0.61 (0.02)*** -0.61 (0.02)*** 
Controlled motivation  0.22 (0.02)*** 0.22 (0.02)*** 0.22 (0.02)*** 
Student sex (girl)b   -0.17 (0.06)** -0.10 (0.03)** 
Extracurricular school-based sports 
participation (yes)c 
  0.04 (0.09) 0.04 (0.04) 
Community sports participation (yes)d   -0.13 (0.06)* -0.09 (0.04)* 
Girl x extracurricular school-based sports    0.11 (0.12)  
Girl x community sports   0.12 (0.07)  
Extracurricular school-based sports x 
community sports 
  0.01 (0.10)  
Girl x extracurricular school-based sports x 
community sports 
  -0.17 (0.15)  
     
Random part   
School-level variance 0.02 (0.01) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Class-level variance 0.03 (0.01)* 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Student l-level variance 0.63 (0.02)*** 0.34 (0.01)*** 0.34 (0.01)*** 0.34 (0.01)*** 
Deviance test model 3658.65 2559.80*** 2540.16* 2544.26*  
Χ2 (df)  1098.67 (4) 19.82 (11) 15.72 (7) 
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Discussion 
In contrast to the U.S., European extracurricular school-based sports consist primarily of intramural sports. 
They specifically aim at reaching students who are not engaging in community sports (Pot & Van Hilvoorde, 
2013) and/or students at risk for an inactive lifestyle (Wechsler et al., 2000). Adolescents form an 
important target population, as early adolescence is characterized by a general decrease in PA and sports 
participation (Sirard et al., 2006; Knuth & Hallel, 2009). Moreover, studies (e.g., Roberts, 2006) have found 
that by the age of 16 most adolescents have adopted a pattern of leisure activities and sports participation 
that forms the foundation of their adult leisure lifestyle, further emphasizing the importance of searching 
for ways to stimulate this group to become more active. The results of this study revealed overall low 
participation rates in extracurricular school-based sports among adolescents, with only slightly over one 
quarter of all students, and less than one out of five students who are not engaging in community sports, 
participating in extracurricular school-based sports. These results indicate that a major objective of 
extracurricular school-based sports, namely reaching students who do not engage in community sports 
(Pot & Van Hilvoorde, 2013), is currently insufficiently achieved. The low participation rates stand in stark 
contrast to the high participation rates (76%) that were found among Flemish fifth and sixth grade 
elementary school children (De Meester et al., 2014), suggesting a strong decline in participation that 
coincides with the transition from elementary school towards secondary school, or from childhood to 
adolescence. Considering the small age difference between children from the last two grades of 
elementary school (5th-6th grade) and adolescents from the first two grades of secondary school (7th-8th 
grade), the considerable difference in participation rates between both groups suggests that the school 
context might have an influence on extracurricular school-based sports participation. Elementary schools 
typically have a limited number of classes per grade and have a more personal, friendly atmosphere than 
the larger secondary schools (Pratt & George, 2005). In Flanders (Belgium) elementary school children are 
also often personally addressed by their class or PE teacher to participate in one of the activities, as one 
and the same teacher is teaching the class for the entire school year. In Flemish secondary schools, PE 
teachers only have one or two contact moments with their students, making it harder to actively stimulate 
them to participate. A more personal, motivating approach may contribute to higher participation rates 
among secondary school students, an issue that warrants further investigation. It is furthermore 
remarkable that the participation rates obtained in the current study were lower than those found in 
several studies among similar age groups in the U.S. (Cohen et al., 2007; Harrison & Narayan, 2003) and 
Ireland (Belton et al., 2016). In this perspective, it must be noted that in Flanders community sports teams, 
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and not schools, are the main providers of organized sports for adolescents. Extracurricular school-based 
sports are currently available in only 35% of Flemish secondary schools (Van Acker et al., 2011). 
Encouraging schools without an extracurricular school-based sports program to implement such programs, 
could significantly contribute to higher national participation rates. 
Despite the overall low participation rates, most adolescents who do participate in extracurricular school-
based sports do so on a regular basis and were found to be more physically active in daily life than their 
non-participating peers. These findings are in line with the findings of previous studies (Dzewaltowski et 
al., 2010; Gutin, Yin, Johnson, & Barbeau, 2008) and may indicate that for those who continue to 
participate throughout their school years, extracurricular school-based sports are a permanent part of 
their regular sports and PA routine. These results are promising since participants’ weekly additional PA 
time is comparable to the PA increases as a result of some of the most successful PA interventions in young 
adolescents (Salmon, Ball, Hume, Booth, & Crawford, 2008). On the other hand, it is also possible that the 
current extracurricular school-based sports offering attracts those students that are more inclined to be 
active.  
The final aim of the present study was to investigate whether extracurricular school-based sports 
participants differ from their non-participating peers in terms of motivation for sports. It is known from 
previous research that a more optimal form of motivation is linked to higher overall PA levels and a 
continued participation in PA activities (Chatzisarantis & Hagger, 2009; Kwan, Hooper, Magnan, & Bryan, 
2011). In the context of meeting the health recommendations of 60 minutes or more moderate-to-
vigorous PA per day, it is important to understand how participation in extracurricular school-based sports 
relates to motivation for sports. The results demonstrated that participants have higher levels of 
autonomous motivation in comparison with their non-participating counterparts. Both groups of students 
did not differ with regard to controlled motivation or amotivation. The differences in autonomous 
motivation between participants and non-participants could indicate that extracurricular school-based 
sports mainly attract students with the highest levels of autonomous motivation, but it could likewise be 
possible that participation in extracurricular sports increases students’ levels of autonomous motivation 
for sports. The possibility exists that students increasingly appreciate sports activities and develop a 
positive attitude toward sports through participation in extracurricular school-based sports (Kanters & 
Bocarro, 2012).  
The results also showed that students’ autonomous motivation for sports is generally much higher than 
their amotivation. This suggests that, despite declining participation rates in extracurricular school-based 
sports and community sports, secondary school students still display good quality of motivation for sports. 
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The results furthermore indicated that adolescents’ levels of autonomous motivation varied at the class 
level suggesting that class-related factors may influence students’ autonomous motivation for sports.  
 
Practical implications 
Secondary school students’ participation rates in extracurricular school-based sports are overall low and 
certain sub-groups, such as girls and students who are not active in community sports, insufficiently find 
their way to extracurricular school-based sports. The question therefore arises how adolescents, and more 
specifically girls and adolescents who are not engaging in community sports, can be stimulated and 
motivated to engage in extracurricular school-based sports. As extracurricular school-based sports 
programs can help students to develop or refine their skills in a variety of sports activities and thus 
facilitate a lifelong adherence to sport and PA (Bocarro et al., 2008), it is crucial to reach as many students 
as possible.  
One possible strategy to obtain this goal would be to better adapt the existing extracurricular school-based 
sports programs to the needs of both target groups described above so that these programs become more 
attractive and accessible to girls and adolescents not engaging in community sports. Most extracurricular 
school-based sports programs in Flemish secondary schools mainly offer traditional team sports (e.g., 
soccer, basketball and volleyball) while only a few of the programs include more recreational sports (e.g., 
fitness, dance and skating). The current extracurricular school-based sports programs are, therefore, more 
consistent with the existing hierarchy in sports popularity among Flemish adolescents, which is an 
ambiguous finding: on the one hand the availability of current sport programs reflect sports interests of 
the largest group of students, but on the other hand extracurricular school-based sports aim at reaching 
those students who are typically not attracted to the popular (community) sports offerings (Pot & Van 
Hilvoorde, 2013). Due to these similar offerings in both extracurricular school-based sports and community 
sports, the at risk students are being left in the lurch. The emphasis on traditional team sports can also be 
found in other countries such as England, Wales (Penney & Harris, 2007) and the U.S. (Kanters et al., 2013). 
Adapting the current existing programs by adding more recreational sports could result in higher 
participation rates, especially among girls and students who are not attracted to community sports. 
Further research is needed to investigate whether it would be possible to increase participation rates in 
secondary school by offering various types of sport, and enhancing the announcement and promotion of 
the activities, and to examine how these adjustments would affect the opportunities for promoting overall 
engagement in PA. 
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Students participating in extracurricular school-based sports are more likely to meet the health-related 
recommendations of 60 minutes or more moderate-to-vigorous PA per day (67.7%) than their non-
participating peers (52.0%). As previous studies suggest that PA related habits are tracking into adulthood 
(De Bourdeaudhuij, Sallis, & Vandelanotte, 2002; Telama et al., 2005), extracurricular school-based sports 
participation may not only contribute to a physically active lifestyle in the short-term but also in the long-
term. However, despite the fact that participants engage in an additional moment of PA during 
extracurricular school-based sports participation, they are not necessarily more physically active than their 
peers outside the extracurricular school-based sports context. It is therefore recommended to facilitate 
adolescents’ transfer for sports and PA participation in leisure time outside the school environment. 
Students who participate in extracurricular school-based sports were also found to have higher levels of 
autonomous motivation for sports than their non-participating counterparts. Extracurricular school-based 
sports could therefore be an excellent forum for students to acquire new skills and to develop a positive 
attitude toward sports and accordingly obtain a better quality of motivation for sports.  
 
Strengths and Limitations 
A first limitation of the present study is its cross-sectional design, which makes it impossible to determine 
the direction of the relationship between extracurricular school-based sports participation and both PA 
and motivation for sports. Conducting a longitudinal study would be one possibility to determine whether 
participation in extracurricular school-based sports triggers a more active lifestyle and a more autonomous 
motivation for sports or whether it is vice versa and students who already have high levels of PA and 
autonomous motivation are more attracted to extracurricular school-based sports than their peers. More 
clarity on the direction of the relationships that were found in the present study could be provided by 
implementing extracurricular school-based sports programs in secondary schools that do, to date, not yet 
offer such programs. A second limitation is the possibility of over- or underestimation of certain variables 
(e.g., the weekly PA). Given the large sample size it was decided to use questionnaires validated for the 
target population (concurrent validity: r = .43 - .78 with respect to accelerometer data, Philippaerts et al., 
2006) to assess PA instead of more objective measurements such as accelerometers.  
The present study also has some considerable strengths. The first strength is the sample size (N=1526), 
obtained from 96 classes from 32 secondary schools, randomly selected from urban, suburban and rural 
areas. This large sample allowed us to presume that the results of the current study are representative for 
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all Flemish students attending secondary schools with extracurricular school-based sports offerings. 
Another strength is the use of multilevel regression analyses to analyze the hierarchical data. With regard 
to the specific content and the availability of the offerings, extracurricular school-based sports can vary at 
school-level. By employing multilevel analyses, this variance was automatically taken into account.  
 
Conclusions 
Despite school being considered as a perfect channel for promoting sports participation and PA, the results 
of the current study indicate that only a minority of students who are not active in community sports do 
participate in extracurricular school-based sports. Moreover, participation rates among community sports 
participants are low as well. These generally low participation rates are in contrast to the high participation 
rates that were previously found among elementary school pupils. The apparent decline in participation 
during the transition from elementary school towards secondary school, leads to the question which 
contextual factors explain these declines so that effective interventions can be designed. If more students 
would participate in extracurricular school-based sports, it is possible that more of them would meet the 
health-related PA recommendations and develop a more autonomous motivation for sports.  
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THE ROLE OF MOTOR COMPETENCE 
 
 
 
CHAPTER 2.1  
ACTUAL AND PERCEIVED MOTOR COMPETENCE IN RELATION TO 
PHYSICAL ACTIVITY AND BMI AMONG AMERICAN CHILDREN IN MIDDLE 
AND LATE CHILDHOOD 
 
 
 
 
 
 
 
De Meester, A., Stodden, D., Brian, A., True, L., Cardon, G., Tallir, I., Haerens, L. (2016). Associations among 
Elementary School Children's Actual Motor Competence, Perceived Motor Competence, Physical Activity 
and BMI: A Cross-Sectional Study. PLoS ONE, 11(10)  
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Abstract 
Background. Positive associations between motor competence and physical activity have been identified 
by means of variable-centered analyses. To expand the understanding of these associations, this study 
used a person-centered approach to investigate whether different combinations (i.e., profiles) of actual 
and perceived motor competence exist (aim 1); and to examine differences in physical activity levels (aim 
2) and weight status (aim 3) among children with different motor competence-based profiles. 
 
Materials and Methods. Children’s (N=361; 180 boys=50%; Mage=9.50±1.24yrs) actual motor competence 
was measured with the Test of Gross Motor Development-2 and their perceived motor competence via 
the Self Perception Profile for Children. We assessed physical activity via accelerometers; height through 
stadiometers, and weight through scales. Cluster analyses (aim 1) and MANCOVAs (aim 2 & 3) were used 
to analyze the data. 
 
Results. The analysis generated two predictable groups: one group displaying relatively high levels of both 
actual (M TGMD-2 percentile=42.54, SD=2.33) and perceived motor competence (M=3.42, SD=.37; high-
high), and one group with relatively low levels of both (M percentile=9.71, SD=3.21; M PMC=2.52, SD=.35; 
low-low). One additional group was also identified as having relatively low levels of actual motor 
competence (M percentile=4.22, SD=2.85) but relatively high levels of perceived motor competence 
(M=3.52, SD=.30; low-high). The high-high group demonstrated higher daily physical activity 
(M=48.39±2.03) and lower BMI (M=18.13±.43) than the low-low group (MMVPA=37.93±2.01; 
MBMI=20.22±.42). The low-high group had similar physical activity-levels as the low-low group 
(M=36.21±2.18) and did not significantly differ in BMI (M=19.49±.46) from the other two groups. 
 
Conclusions. A combination of high actual and perceived motor competence is related to higher physical 
activity and lower weight status. It is thus recommended to expand health interventions in children with 
components that foster the development of both actual and perceived motor competence. Health 
professionals should furthermore pay sufficient attention to endorsing children’s actual and perceived 
motor competence.   
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Introduction 
Regular physical activity (PA) is positively associated with physical, psychological, and social health in the 
short- (e.g., Macura, Jost, Prevc, & Mihajlovic, 2005; Janssen & LeBlanc, 2010) and long-term (e.g., 
Boreham & Riddoch, 2001; De Bourdeaudhuij et al., 2002; Telama et al., 2005). Promoting PA also is an 
effective strategy to fight overweight and obesity in children and adolescents (Kellou, Sandalinas, Copin, 
& Simon, 2014). Unfortunately, children’s and adolescents’ PA levels worldwide have decreased over the 
last decade (Hallal et al., 2012), with an alarming number of children and adolescents (75% of 11-year olds, 
80% of 13-year olds and 84% of 15-year olds) not meeting the daily recommendations of at least 60 
minutes of moderate to vigorous PA (World Health Organization, 2014) and an increasing number of 
children and adolescents being overweight or obese (Ng et al., 2014). Several potential underlying 
mechanisms driving PA-related behaviors and the prevention of overweight and obesity have been 
suggested with motor competence being identified as foundational for long-term PA engagement (Clark 
& Metcalfe, 2002; Haywood & Getchell, 2014; Williams et al., 2008; Barnett et al., 2009; Robinson et al., 
2015) and for the protection from obesity and overweight (Okely et al., 2004; D'Hondt et al., 2012; 
Rodrigues, Stodden, & Lopes, 2016). Motor competence is the degree of skilled performance in a wide 
range of motor tasks as well as the movement quality, coordination, and control underlying a particular 
motor outcome (Burton & Miller, 1998; Gabbard, 2015).  
Stodden and colleagues (2008) developed a conceptual model presenting relationships among motor 
competence, PA and the risk for obesity. The model hypothesizes motor competence and PA synergistically 
influence children’s weight status either positively or negatively. In the model, a positive spiral of 
engagement is described explaining how higher levels of motor competence and PA are related to a 
healthy weight status and a lower risk of obesity, whereas a negative spiral of disengagement stipulates 
how lower levels of motor competence and PA are associated with an unhealthy weight status and a higher 
risk of obesity. The relationship between motor competence and PA is suggested to strengthen with 
increasing age in part because of the strong mediating influence of individuals’ perceptions of their motor 
competence (Barnett et al., 2008), which becomes more accurate as children grow older. In early 
childhood (2-5 years), it is expected that children’s perceived motor competence will not strongly correlate 
with their actual motor competence or PA since young children often lack the cognitive capability to 
accurately estimate their actual motor competence (Harter & Pike, 1984; Goodway & Rudisill, 1997). In 
essence, young children generally overestimate their competence levels (Harter, 1999). However, as 
children’s cognitive capabilities continue to develop in middle (6-8 years) and late childhood (9-12 years), 
they become more accurate in assessing their own motor competence via more accurate comparisons 
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against peer capabilities and their success level (or lack thereof); thus, resulting in stronger correlations 
between actual and perceived motor competence (Harter, 1999). Indeed, during middle and late 
childhood stronger correlations between actual and perceived motor competence have been found in 
various samples (e.g., Khodaverdi et al., 2015; Vedul-Kjelsas et al., 2012; Barnett et al., 2015; Raudsepp & 
Liblik, 2002) that are similar in age to the sample of the current study (7-12 years).  
Until now, most studies examining the relationship between actual and perceived motor competence have 
used a variable-centered approach that describes and provides information on the strength of the 
associations between the variables (Magnusson, 1988). A person-centered approach, on the other hand, 
enables the identification of groups of individuals who share particular attributes or relations among 
attributes (Magnusson, 1988). These groupings may provide additional insight into children’s alignments 
of their actual and perceived motor competence as well as their collective association to other variables. 
Specifically, person-centered approaches by means of cluster analyses allow investigation of whether 
actual and perceived motor competence are aligned in most children or not. In other words, do most 
children have corresponding levels of actual and perceived motor competence (i.e., low-low and high-
high) or do some children have divergent levels of actual and perceived motor competence (i.e., high-low 
and low-high). Studies adopting person-centered approaches to study the association between actual and 
perceived motor competence are scarce and are mainly conducted among adolescents. The results are 
furthermore incoherent to draw clear conclusions. Two studies that used a person-centered approach in 
a sample of American 8- to 14-year olds (Weiss & Amorose, 2005) and Belgian 12- to 15-year olds (De 
Meester et al., 2016a) identified groups with corresponding high or low levels of actual and perceived 
motor competence, and a group characterized by relatively lower levels of actual motor competence 
compared to perceived motor competence. A group with relatively higher levels of actual motor 
competence compared to their perceived motor competence was only identified in the Belgian study 
(among adolescents; De Meester et al., 2016a) but not in the American study (among children in late 
childhood and adolescents; Weiss & Amorose, 2005). A person-centered approach in a sample of children 
in middle and late childhood could provide more clarity about the existence of a group of children in this 
age category with relatively higher levels of actual compared to perceived motor competence and 
potentially provide more insight into the findings from previous studies that used variable-centered 
analyses in this age group (e.g., Khodaverdi et al., 2015; Fliers et al., 2010). Therefore, the first aim of the 
present study was to use person-centered analyses to identify groups of children with corresponding levels 
(i.e., low-low or high-high) and/or divergent levels (i.e., high-low or low-high) of actual and perceived 
motor competence. 
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Person-centered analyses also may provide a more refined understanding of children’s engagement in PA 
and their weight status because it allows for investigation of the combined importance of actual and 
perceived motor competence with respect to PA and weight status. Person-centered analyses thus enable 
investigating whether children with different profiles of actual and perceived motor competence vary in 
their PA levels and weight status. While most variable-centered studies found that children with higher 
actual motor competence are more physically active than their less competent peers (e.g., Okely et al., 
2001b; Lubans et al., 2010), Welk (1999) suggested that children’s perceived motor competence might be 
even more influential than their actual motor competence. Several studies among children and 
adolescents indeed revealed that perceived motor competence mediates the relationship between actual 
motor competence and PA (e.g., Barnett et al., 2008; Khodaverdi et al., 2015) and a longitudinal study 
among Scottish adolescents (11-15 years) found that high perceived motor competence in the final year 
of primary school significantly increased adolescents’ odds (by 2.5 - 3.8 times) of being active in the second 
year (girls) and the fourth year (boys) of secondary school (Inchley, Kirby, & Currie, 2011). The importance 
of perceived competence was confirmed in two studies that used a person-centered approach as young 
adolescents with high levels of perceived motor competence were more active than their peers with lower 
levels of perceived motor competence, even if their actual motor competence was lower (Kalaja, Jaakkola, 
Liukkonen, & Watt, 2010; De Meester et al., 2016a). Yet, both studies (Kalaja et al., 2010; De Meester et 
al., 2016a) used self-reported PA levels which increases the risk of overestimation and/or mixed method 
variance (Lindell & Whitney, 2001). Therefore, the second aim of the present study was to investigate 
whether various motor competence-based profiles differentially predict objectively-measured PA levels in 
a sample of children in middle and late childhood. Thirdly, several cross-sectional (e.g., Lopes et al., 2012) 
and longitudinal (e.g., D'Hondt et al., 2012) studies among children and adolescents found inverse 
associations between actual motor competence and weight status while studies among Australian and 
Chinese children in late childhood and early adolescence found that obese children had significantly lower 
perceived motor competence than their normal weight peers (Southall, Okely, & Steele, 2004; Sung, Yu, 
So, Lam, & Hau, 2005; Franklin, Denyer, Steinbeck, Caterson, & Hill, 2006). The combined impact of 
children’s actual and perceived impact has, to our knowledge, not yet been studied. Therefore the third 
aim was to examine whether various motor competence-based profiles differentially predict children’s 
weight status. 
In summary, the first aim of the current study was to apply person-centered analyses to examine whether 
different profiles based on actual and perceived motor competence could be identified in children in 
middle and late childhood. Based on the developmental model (Stodden et al., 2008) and studies among 
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children in late childhood and adolescents (Weiss & Amorose, 2005; De Meester et al., 2016a), it was 
hypothesized that among children of middle and late childhood at least three profiles could be identified 
with the majority of children having corresponding levels of actual and perceived motor competence (high-
high, low-low), and a group of children having relatively lower levels of actual motor competence 
compared to perceived motor competence. As a fourth profile characterized by relatively higher levels of 
actual motor competence compared to perceived motor competence was only identified among 
adolescents (De Meester et al., 2016a) but not among children in late childhood (Weiss & Amorose, 2005), 
we did not assume to find such a profile in our sample of children who were in middle and late childhood. 
We also aimed to investigate how children with various motor competence-based profiles differ from each 
other in their PA levels (aim 2) and their weight status (aim 3). We hypothesized that children with low 
levels of both actual and perceived motor competence would display the lowest levels of PA and have the 
highest risk of obesity. In contrast, children with high levels of actual and perceived motor competence 
were expected to have the highest levels of PA and the lowest risk of obesity (D'Hondt et al., 2012; Kalaja 
et al., 2010; De Meester et al., 2016a; Lopes et al., 2012).  
 
Materials and Methods 
Participants and procedure 
Three convenience samples (N = 361; 180 boys; 49.86%) with a mean age of 9.49 years (SD = 1.24, range 
6.92-11.83 years) were included in this cross-sectional study. One sample (n = 64; 59% boys) was selected 
from an urban school district in Ohio and was predominantly non-Hispanic White. The second sample (n = 
196; 54% boys) was selected from a rural school in Texas and was 58% Hispanic with the remaining children 
being predominately non-Hispanic White. The third sample (n = 101; 55% boys) was recruited from a 
before and after school program in Michigan and consisted of predominantly non-Hispanic White children. 
Prior to participation, permission was obtained from the school districts and Institutional Review Boards 
from each of the three geographical locations (the Ohio State University Institutional Review Board, the 
Michigan State University Institutional Review Board, and the Texas Tech University Institutional Review 
board) to conduct the study. After written parental consent was obtained, a member of the research team 
read the assent form for the children out loud in small groups. Children were then asked to circle a smiley 
face and write their name if they wanted to participate or to circle a frowny face if they did not want to 
participate. Two children wished not to participate in the present study. They were given an alternate 
activity during the Physical Education class in which data from the children who gave assent was collected.  
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Youth with any physical disability or health condition that prevented completion of any of the assessments 
were not allowed to participate in testing. 
 
Measures 
Actual motor competence. Actual motor competence was measured using the Test of Gross Motor 
Development - second edition (TGMD-2; Ulrich, 2000). The TGMD-2 is a valid and reliable norm-referenced 
measure assessing six locomotor skills (run, gallop, hop, leap, horizontal jump, slide) and six object-control 
skills (striking a stationary ball, stationary dribble, kick, catch, overhand throw, and underhand roll). The 
TGMD-2 was administered at school by a team of researchers who followed the standard testing 
procedure which took approximately 15 minutes per child. In line with the procedures, children were given 
two trials per skill and each skill had between 3 to 5 components that needed to be demonstrated for the 
skill to be performed proficiently. The scores of both trials were summed to obtain a raw score for each 
skill. The six locomotor skill scores and the six object-control skills were summed to provide an overall 
score which was then converted to a percentile score, standardized for age and sex (Ulrich, 2000).  
Perceived motor competence. Similar to previous studies (Weiss & Amorose, 2005; Barnett et al., 2008), 
the sport/athletic competence subscale (i.e., one’s ability to do well at sports) of the Self-Perception Profile 
for Children (SPPC; Harter, 2012) was used to assess children’s perceptions of their athletic ability and their 
ability to learn sports skills. The SPPC is a highly reliable (internal consistency reliability of 0.71 ≤ r ≤ 0.91 
for the different subscales) and valid instrument to assess different dimensions of self-perception among 
children (Muris, Meesters, & Fijen, 2003). The SPPC was conducted one-on-one in a semi-private setting 
(i.e., in a hallway or an empty classroom) to protect the privacy of the child and to avoid reporter bias. A 
member of the research team asked each child if he/she wanted to read the items himself/herself or if 
he/she preferred for the member of the research team to read it to him/her. The administration of the 
SPPC took approximately five minutes per child. Answering categories of the sport/athletic competence 
subscale (6 items) consist of a four-choice structured alternating format to minimize socially desirable 
responses (Lubans, Morgan, & McCormack, 2011). The child is first asked to decide with which kind of child 
he or she identifies most, the one(s) described in the first part of the sentence or the one(s) described in 
the second part of the sentence (e.g., ‘Some children do very well at all kinds of sports but other children 
don’t feel that they are very good when it comes to sports.’). Once having made this decision, the child 
then decides whether the description in the part of the sentence he/she chose is “really true” or “sort of 
true” for him/her. Each item was accordingly scored from 1 (low perceived competence) to 4 (high 
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perceived competence). The scores of the 6 items were summed and then divided by 6, providing a 
minimum score of 1 and a maximum score of 4 (Harter, 2012).  
Physical activity. Five-day daily PA-levels were assessed using ActiGraph GT3X+ accelerometers 
(Manufacturing Technologies Inc., Shalimar, FL). Children were instructed to wear the accelerometer on 
the right hip during waking hours and to remove it only for sleeping and water-based activities (e.g., 
showering or swimming). Children wore accelerometers for a minimum of five days (3 week days and 2 
weekend days) and all the accelerometers collected data over 15 seconds epoch time intervals. Cutoff 
points for physical activity in youth (6–16 years) as defined by Evenson et al. (2008) were used. The sum 
of moderate (2296-4011 counts) and vigorous (> 4012 counts) PA (MVPA) was used in the present study. 
Acceptable inclusion criterion for wear time was at least nine hours per day (Pate, Pfeiffer, Trost, Ziegler, 
& Dowda, 2004). Compliance with wearing accelerometers was facilitated by guidelines previously 
published (Trost, Mciver, & Pate, 2005).  
Anthropometry. Standing height was measured to the nearest 0.1 cm using portable stadiometers (Shorr 
Productions; Olney, MD). Mass was measured to the nearest 0.1 kg using portable scales (Seca, Model 
770, Hamburg, Germany). Height and mass measurements were taken twice and the average of the two 
measurements was retained for analysis. If height or mass measurements differed by more than 0.5 cm or 
0.5 kg, respectively, a third measurement was taken and the two closest measurements were averaged. 
Body Mass Index (BMI) was calculated to determine children’s weight status by dividing body mass (in kg) 
by height squared (in m; Cole, Bellizzi, Flegal, & Dietz, 2000) while controlling for sex and age.  
 
Analyses 
All statistical analyses were conducted in IBM SPSS Statistics 22.0. Statistical significance was set at p < .05. 
To examine whether different profiles based on actual and perceived motor competence could be 
identified cluster analyses were conducted based on standardized scores of children’s actual and perceived 
motor competence. After removing one univariate outlier (which had a value of more than three standard 
deviations below the mean) and one multivariate outlier (as identified using the Mahalanobis distance 
measure; Mahalanobis, 1936), a two-step procedure using a combination of hierarchical and non-
hierarchical clustering methods (Gore, 2000) was applied. Ward’s hierarchical clustering method was 
conducted (Everitt, Landau, & Leese, 2001) to combine clusters that were similar in terms of squared 
Euclidean distance. This resulted in three-, four, and five-cluster solutions. As the explained variance in 
both motor competence dimensions of each cluster solution was at least 50%, all the cluster solutions 
were retained for the following step (Milligan & Cooper, 1985) in which the cluster centers were used as 
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non-random initial cluster centers in an iterative, non-hierarchical k-means clustering procedure 
(Asendorpf, Borkenau, Ostendorf, & Van Aken, 2001). To examine the stability of the cluster solutions, a 
double-split cross-validation procedure was implemented (Breckenridge, 2000) by randomly splitting the 
total sample into halves and applying the two-step procedure (Ward and k-means) in each subsample. The 
participants in each half of the sample were then assigned to new clusters based on their Euclidean 
distances to the cluster centers of the other half of the sample. These new clusters were then compared 
for agreement with the original clusters by means of Cohen’s kappa (K). The two resulting kappas were 
averaged and a Cohen’s kappa of at least .60 (good agreement) was considered acceptable (Asendorpf et 
al., 2001). Stability and replicability was acceptable only for the three-cluster solution with a kappa of .79. 
The four- and five-cluster solution had a kappa of .50 and .39, respectively. The four- and the five- cluster 
solution explained more variance in actual and perceived motor competence than the three-cluster 
solution. Since the difference in explained variance was only small (less than 15%) and stability of the four- 
and five-cluster solution was low, it was decided to only retain the three-cluster solution for further 
interpretation. Fig 1 represents the final three-cluster solution, which accounted for 58% of the variance 
in actual motor competence and 54% of the variance in perceived motor competence. To define each of 
the clusters, standardized mean scores of both actual and perceived motor competence were inspected. 
We also looked at the absolute mean scores to situate the clusters with respect to normative data. 
 
 
Figure 1: Three-cluster solution based on z-scores for actual motor competence and perceived motor 
competence. 
 
To investigate differences in MVPA and BMI among children with various motor competence-based 
profiles a MANCOVA was conducted. Since sex was significantly related to MVPA and age to BMI, we 
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controlled for both variables. The least square means procedure was used to detect significant subgroup 
differences.  
 
Results 
Descriptives  
The means and standard deviations of the variables, as well as the correlation coefficients among these 
variables, are presented in Table 1. Children had low overall levels of actual motor competence with a 
mean percentile score of 18.97 (SD = 21.78) and they reported high levels of perceived motor competence 
with an average of 3.14 (SD = .57) on a four-point scale. Boys (Mpercentile = 18.24, SD = 20.66) did not 
significantly differ from girls (Mpercentile = 19.69, SD = 22.89) with respect to actual motor competence (F[1] 
= 0.17, p = .69) but there was a significant yet small difference (F[1] = 4.25, p = .04) between boys (M = 
3.20, SD = .53) and girls (M = 3.09, SD = .61) in terms of perceived motor competence. Boys were found to 
be significantly more physically active than girls (F[1] = 35.70, p < .001) with boys engaging on average 
48.17 minutes per day in MVPA (SD = 25.91) and girls averaging 33.95 minutes per day (SD = 16.27). In 
total, 16.21% of the children (23.27% of the boys and 9.52% of the girls) met the guidelines of 60 minutes 
or more MVPA per day. Children had an average BMI of 19.34 (SD = 4.65). Boys’ BMI did not significantly 
differ from girls’ (F[1] = 0.35, p = .56). Almost one third of the children (29.44%) was overweight or obese.  
 
Table 1. 
Descriptive statistics and correlations among variables 
Variables M SD Min Max 1 2 3 4 
1. Actual motor competence (percentile) 18.97 21.78 1.00 92.00     
2. Perceived motor competence (1-4 scale) 3.14 .57 1.50 4.00 .20***    
3. Moderate to vigorous physical activity (min/day) 40.86 22.62 5.00 160.00 .31*** .17**   
4. Body Mass Index (kg/m2) 19.34 4.65 11.90 41.97 -.11* -.19*** -.16**  
5. Age (years) 9.50 1.24 6.92 11.83 .29*** -.33*** .04 .26*** 
Note. N=361 children (180 boys) except for MVPA where n=327 (159 boys). *p <.05; **p < .01; ***p < .001. 
 
Identifying profiles based on actual and perceived motor competence  
Three different motor competence-based clusters, all approximately the same size, were identified in the 
present sample (Table 2; Fig 1). The clusters were labelled based on relative scores for actual motor 
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competence (high vs. low) and perceived motor competence (high vs. low), respectively. Children in cluster 
1 (n = 123; 34.26%) had, relative to children belonging to the other clusters, low levels of both actual and 
perceived motor competence. This cluster was labeled the ‘low-low’ cluster. Cluster 2 (n = 115; 32.03%) 
was characterized by children who had, relative to children belonging to the other clusters, low levels of 
actual motor competence but high levels of perceived motor competence and was labeled the ‘low-high’ 
cluster. Children in cluster 3 (n = 121; 33.70%) had, relative to children belonging to the other clusters, 
high levels of both actual and perceived motor competence. This cluster was labeled the ‘high-high’ 
cluster. Boys and girls were equally distributed across clusters (χ2 = 7.87; df = 1; p = 0.89) with 43.09% boys 
in the low-low cluster (n = 53), 57.40% boys in the low-high cluster n = 66), and 49.59% boys in the high-
high cluster (n = 60). Significant differences in actual motor competence were found among the three 
clusters (Table 1). The low-high cluster had the lowest mean score for actual motor competence (Mpercentil 
e= 4.22, SD = 2.85), followed by the low-low cluster (Mpercentile = 9.71, SD = 3.21) and the high-high cluster 
(Mpercentile = 42.54, SD = 2.93) respectively. Even though children in the high-high cluster had relatively high 
levels of actual motor competence when compared to the other children in the sample, in absolute terms 
(i.e., when compared to the normative data for their age as defined by Ulrich(Ulrich, 2000), they scored 
rather average with a mean percentile score of 42.54. Children in the other two clusters had a low actual 
motor competence both in relative and absolute terms (Table 1). There were also significant differences 
in perceived motor competence with the low-low cluster (M = 2.52, SD = 0.35) having a lower mean than 
the low-high (M = 3.52, SD = 0.30) and the high-high cluster (M = 3.42, SD = 0.37). Children in the relatively 
low-low cluster had an average perceived motor competence coinciding with the 2.5 midpoint of the four-
point scale, suggesting that these children (despite having low levels of perceived motor competence in 
comparison with the other children in the study sample) perceive themselves as average.   
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Table 2. 
Mean scores and cluster comparisons for the three clusters (N=359): actual and perceived motor 
competence 
  
Note. Values in parentheses are standard errors. A cluster mean is significantly different from another mean if they 
have different superscripts. *p <.05; **p < .01; ***p < .001. 
 
Differences between motor competence-based profiles in MVPA and BMI  
The MANCOVA (controlled for age and sex) showed significant differences among clusters for both MVPA 
(F[2] = 10.28; p < 0.001) and BMI (F[2] = 6.44; p = 0.002) with children in the high-high cluster 
demonstrating a significantly higher MVPA (48.39, SE = 2.03) than children in the low-low cluster (37.93, 
SE = 2.01) and the low-high cluster (36.21, SE = 2.18). Children in the high-high cluster demonstrated a 
significantly lower BMI (18.13, SE = .43) than children in the low-low cluster (20.22, SE = .42). Children in 
the low-high cluster (19.49, SE = .46) did not significantly differ in their BMI from children of the other two 
groups (see Table 3). 
 
 
 
 
Variable Cluster   
      
 
Cluster 1: 
Relatively low - 
low 
Cluster 2: 
Relatively low - 
high 
 
Cluster 3: 
Relatively high - 
high 
 
F η2 
 
n=123 
53 boys, 70 girls 
34.26% 
n=115 
66 boys, 49 girls 
32.03% 
n=121 
60 boys, 61 girls 
33.70% 
  
Cluster dimensions (z-scores)    
 Actual motor competence -0.32 (0.67)b -0.77 (0.59)a 1.07 (0.61)c 273.05*** 0.61 
 Perceived motor competence -1.06 (0.60)a 0.66 (0.52)b 0.50 (0.63)b 319.24*** 0.64 
Cluster dimensions (raw scores)      
 Actual motor competence (percentile) 9.71 (3.21)b 4.22 (2.85)a 42.54 (2.93)c 273.05*** 0.61 
 Perceived motor competence 2.52 (0.35)a 3.52 (0.30)b 3.42 (0.37)b 319.24*** 0.64 
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Table 3. 
 Mean scores and cluster comparisons for the three clusters (N=327): physical activity and BMI 
  
Note. Values in parentheses are standard errors. A cluster mean is significantly different from another mean if they 
have different superscripts. All values are controlled for age and sex. *p <.05; **p < .01; ***p < .001. 
 
Discussion 
The present study used a person-centered approach to examine whether different profiles based on actual 
and perceived motor competence could be identified in children in middle and late childhood. It also was 
investigated how children with various motor competence-based profiles differ from each other in their 
PA levels and their weight status. Cluster analyses revealed two groups of children with corresponding 
levels of actual and perceived motor competence (i.e., low-low and high-high) and one group with 
divergent levels of actual and perceived motor competence (i.e., low-high). A group of children with 
relatively higher levels of actual motor competence compared to perceived motor competence was not 
identified. These findings are in line with a study among American 8- to 14-year olds that identified the 
same motor competence-based profiles (Weiss & Amorose, 2005). A fourth profile, as identified in a recent 
study among Belgian 12- to 15-year old adolescents (De Meester et al., 2016a), characterized by relatively 
higher levels of actual motor competence compared to perceived motor competence, was not found in 
the current study. This may indicate that a combination of relatively high levels of actual but low levels of 
perceived motor competence is a rare phenomenon in children while it is more common in adolescents. 
The lack of such a profile in the current study could also partially be explained by the absolute values of 
the children’s actual (mean percentile score = 18.97) and perceived motor competence (mean on a 1-4 
scale = 3.14). Because most children had low actual motor competence, it might become more challenging 
to identify a high-low group. At the same time, the overall high levels of perceived motor competence in 
this group of children with low actual motor competence may indicate that children in middle and late 
childhood, despite being able to more accurately assess their own motor competence than children in 
Variable Cluster  
      
 
Cluster 1: 
Relatively 
low - low 
Cluster 2: 
Relatively 
low - high 
Cluster 3: 
Relatively high 
- high 
F η2 
    
Moderate to vigorous physical activity (min/day) 37.93 (2.01)a 36.21 (2.18)a 48.39 (2.03)b 10.27*** 0.06 
Body Mass Index (kg/m2) 20.22 (0.42)a 19.49 (0.46)ab 18.13 (0.43)b 6.44** 0.04 
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early childhood (Harter, 1999), still tend to overestimate their actual motor competence. In adolescents, 
this seems to be less the case (De Meester et al., 2016a). This is in line with previous research that found 
that general self-esteem is higher among elementary school children than adolescents (Frost & McKelvie, 
2004; Potard et al., 2016).  
The results further indicate that children in the low-low group were significantly less physically active and 
had a significantly higher BMI than children in the high-high group. Children in the low-high group also 
demonstrated lower PA levels than the high-high group while their BMI did not significantly differ from 
children in the high-high group. No differences in BMI were found between the low-high and the low-low 
group. The large difference in objectively measured PA between the low-low group and the high-high 
group confirms the findings of previous studies that used self-reported PA (Kalaja et al., 2010; De Meester 
et al., 2016a) in samples of 7th and 8th grade students. However, it is striking that the low-high group is not 
more physically active than the low-low group. Based on the findings of De Meester et al. (2016a) and the 
mediating role of perceived motor competence in the relationship between actual motor competence and 
physical activity (Barnett et al., 2008; Khodaverdi et al., 2015), it was expected that children in the low-
high group would have higher PA levels than children in the low-low group. The current findings indicate 
that perceived motor competence (although significantly related to MVPA in the total sample) among 
children with a very low actual motor competence might be less critical to PA in middle and late childhood 
compared to adolescence (Stodden et al., 2008). The rather large difference in PA (more than ten minutes 
per day) between children with relatively high levels of actual motor competence (i.e., high-high) and 
children with low levels of actual motor competence (i.e., low-low and low-high) highlights the importance 
of developing children’s actual motor competence to obtain a physically active lifestyle. It furthermore 
offers perspectives to improve existing interventions aiming at increasing children’s PA. In groups with 
overall low levels of actual motor competence, it might be less effective to focus on perceived motor 
competence, if children’s actual motor competence is not improved first. We know from previous studies 
that children’s actual motor competence can be improved by means of motor skill interventions (e.g., 
Logan, Robinson, Wilson, & Lucas, 2012). The difference in PA (i.e., 10-11 minutes/day) between children 
in the high-high group and the groups with low actual motor competence (i.e., low-low, low-high) is 
comparable to the difference in PA promoted by the most successful multicomponent PA interventions 
with children (e.g., Salmon et al., 2008; Taymoori et al., 2008). Based on these data, specifically focusing 
on context-specific movement activities that are developmentally appropriate and foster the development 
of children’s actual (and perceived) motor competence, might contribute to higher and sustainable 
increases in PA as a result of the interventions (Lai et al., 2014).  
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In addition to being more physically active, children in the high-high group were also found to have a lower 
BMI than children in the low-low group. These results are in line with previous studies that found negative 
associations between children’s BMI and their actual motor competence (Lopes et al., 2012; e.g.,D'Hondt 
et al., 2012; Cattuzzo et al., 2016). Less than a quarter of the children in the high-high group were obese 
or overweight (23.14%) while 31.30% of the children in the low-high group and 33.87% of the children in 
the low-low group were found to be obese or overweight. However, children in the low-high group did not 
significantly differ in their BMI from children in the low-low or the high-high group. These findings suggest 
that the cumulative effect of the combination of children’s actual and perceived motor competence 
(rather than solely their actual motor competence) may be more predictive of weight status. This 
interrelationship among children’s actual motor competence, perceived motor competence and weight 
status provides cross-sectional evidence for the associations between the three variables as proposed in 
the conceptual model (Stodden et al., 2008; Robinson et al., 2015). Although it seems that, in terms of PA, 
perceived motor competence is a less critical factor among children with low levels of actual motor 
competence, it seems to play a far more important role with regard to children’s weight status.  
 
Strengths, limitations and future research 
One limitation of the present study is its cross-sectional design. The results do not provide causal evidence 
regarding relationships among actual motor competence, perceived motor competence, PA, and weight 
status. To gain more insight in the direction of these relationships and to understand how associations 
among these variables may change over time, longitudinal or experimental studies should be conducted. 
Another limitation is the use of a convenience sample which can lead to the under-representation or over-
representation of particular groups within the sample. Even though the total sample consisted of a large 
and diverse sample of 361 children from three different States, it should be noted though that the majority 
of the children in the current study (52%) had a low socio-economic status. This might partially explain the 
overall low actual motor competence of this sample since previous studied found a negative effect of social 
disadvantage on children’s actual motor competence (Goodway, Robinson, & Crowe, 2010; McPhillips & 
Jordan-Black, 2007).  
The present study also had some considerable strengths with the first being the use of person-centered 
analyses. This innovative approach sheds new light on the findings of previous studies that mainly used a 
variable-centered approach. Another strength is the use of objective measurements of both BMI 
(stadiometers and scales) and PA (accelerometry). These objective measurements exclude the risk of 
overestimation and/or mixed method variance (Lindell & Whitney, 2001). 
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Conclusion 
The results of the present study showed that a combination of relatively high levels of actual and perceived 
motor competence in children is related to considerably higher daily MVPA levels and a lower BMI. 
Intuitively, as the overall “average” level of actual motor competence noted in the “high” group was only 
at the 48 percentile (based on TGMD-2 normative data), it would be interesting to see whether a group of 
actual “high functioning” children (e.g., 75 percentile) would demonstrate even higher PA levels and a 
lower BMI. It would also be interesting to investigate whether the role of perceived motor competence 
would be different among children with higher levels of actual motor competence. Thus, further inquiry 
in this line of work is required. It is furthermore recommended to expand or adapt health-interventions in 
children with components that foster the development of both actual and perceived motor competence 
as it may significantly improve the long-term impact of the intervention. Finally, health professionals can 
try to pay sufficient attention to endorsing children’s actual and perceived motor competence.  
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Abstract  
Objectives. This study examined the existence of a threshold level (proficiency barrier) of actual motor 
competence (MC) below which a child is not likely to attain 60 minutes of moderate-to-vigorous physical 
activity (MVPA) per day. 
 
Design. A cross-sectional study 
 
Methods. Actual MC was assessed in 326 children (48.5% boys; age=9.50±1.24yrs) using the Test of Gross 
Motor Development-2; MVPA was measured with ActiGraph GT3X+ accelerometers. Perceived MC, 
included as a potential mediating variable, was assessed with the Self-Perception Profile for Children. 
Binary logistic (mediation) regression analyses controlling for sex and a chi-squared test were used to gain 
insight into the relationship between (the levels of) actual MC and the percentage of children meeting the 
MVPA guideline. 
 
Results. Actual MC significantly predicted the percentage of children meeting the guideline (B = .03, SE = 
.01, p < .001), even when controlling for sex. Perceived MC did not mediate this relationship. Children with 
high actual MC (65-100 percentile) were 2.46 (p=.003) times more likely to meet the guideline than 
children with low actual MC (0-27 percentile). 
 
Conclusions. The present study demonstrates the potential impact of low MC on children’s MVPA levels 
and suggests evidence for the existence of a proficiency barrier for meeting MVPA guidelines. Almost 90% 
of the children whose actual MC is below the ‘average’ threshold do not meet the MVPA guideline. As 
more children with higher levels of actual MC meet the guideline than their less competent peers, it is 
crucial to provide opportunities to sufficiently develop children’s actual MC. 
  
159 
 
Introduction 
The short- and long-term benefits of moderate-to-vigorous physical activity (MVPA) for children’s and 
adolescents’ physical, mental, emotional and social health have been extensively reported (De 
Bourdeaudhuij et al., 2002; Janssen & LeBlanc, 2010). Yet in the last decade youth MVPA levels have 
decreased or stagnated in most countries and only a minority of children and adolescents meet the current 
worldwide recommendation of at least 60 minutes of MVPA per day (World Health Organization, 2014). 
More specifically, only 42% of 6–11 year-old American children meet the PA guidelines (Troiano et al., 
2008). This is a troubling trend, particularly because more than 35% of American children in this age group 
are overweight or obese (age-adjusted BMI ≥ 85th percentile; Ogden, Carroll, Kit, & Flegal, 2012). 
Various underlying mechanisms (e.g., physical self-concept, motivation, self-efficacy) contribute to the 
development of a physically active lifestyle (Babic et al., 2014; Sterdt, Liersch, & Walter, 2014). Motor 
competence (MC) is one of these mechanisms (Clark & Metcalfe, 2002; Stodden et al., 2008; Robinson et 
al., 2015) and is defined as the degree of skilled performance in a wide range of motor tasks as well as the 
movement quality, coordination and control underlying a particular motor outcome (Burton & Miller, 
1998). Haubenstricker and Seefeldt (1986) suggested there might be a threshold level of MC (Seefeldt, 
1980) above which a child will be more likely to engage in various types of physical activity as he/she is 
able to successfully participate (due to adequate MC levels) in a greater variety of physical activities. Below 
this threshold, a child will be less likely to engage in such activities (Haubenstricker & Seefeldt, 1986) as 
he/she would not have the prerequisite skill level to be successful, and as a result, lack the confidence and 
motivation to engage in physical activities. This hypothesized ‘proficiency barrier’ is suggested to emerge 
between the phase where children are noted to develop a broad foundation of motor skills (e.g., running, 
kicking, throwing) and the phase where they acquire more complex or transitional motor skills (as 
demonstrated in more structured games and eventually specific sports; e.g., playing soccer; Seefeldt, 
1980). This transition typically coincides with the shift from early childhood to middle childhood (Malina, 
2014). Children with MC levels below the proficiency barrier may demonstrate decreased success and 
enjoyment in various activities across childhood leading to subsequent higher dropout rates of sports and 
PA over time (Stodden, True, Langendorfer, & Gao, 2013). As children with low MC experience more 
difficulty when attempting challenging movement tasks (Seefeldt, 1980), they may be more at risk for an 
inactive lifestyle compared to peers with higher MC levels (Wrotniak et al., 2006). For example, Wrotniak 
et al. (2006) found that children in the highest quartile of MC (compared to the study sample) averaged 
17.8 minutes per day more MVPA than children in the three lowest MC quartiles. However, it was not 
reported how many children in each of the MC quartiles engaged in at least 60 minutes of MVPA per day. 
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While previous research provided evidence for the existence of a proficiency barrier among 18-25-year-
old adults in relation to normative fitness levels (Stodden et al., 2013), the existence of a proficiency barrier 
among children in relation to normative MVPA levels has not yet been examined. 
Children’s self-perception of their MC also is consistently related to their PA and has been noted as the 
strongest correlate of PA compared to other self-concept variables (Babic et al., 2014). Two studies 
indicated that the positive relationship between children’s MC and their MVPA levels is mediated by the 
perceptions of their MC (Barnett et al., 2008; Barnett et al., 2011). However, a recent study among 
Kindergarten school children (M age = 5 years and 7 months) which examined the mediating role of 
perceived MC in the relationship between object control competence and physical activity did not find any 
support for the mediating role of perceived MC (Crane et al., 2015). It remains thus unclear whether 
perceived MC affects MVPA levels in all children to the same extent and whether it consistently mediates 
the relationship between actual MC and physical activity. Therefore, the aims of this study were to 
examine 1) whether there is evidence for a threshold level (proficiency barrier) of actual MC, below which 
a child is less likely to attain 60 minutes of MVPA per day, and 2) whether perceived MC mediates the 
relationship between actual MC and the percentage of children meeting the MVPA guideline. It was 
hypothesized that children with low levels of actual MC would be much less likely to demonstrate 60 
minutes of MVPA per day (Wrotniak et al., 2006). Alternatively, children with high levels of actual 
MC(Wrotniak et al., 2006) were hypothesized to be more likely to meet the MVPA guideline (Wrotniak et 
al., 2006). Furthermore, perceived MC was expected to (partially) mediate the relationship between actual 
motor competence and the percentage of children meeting the MVPA guideline (Stodden et al., 2008; 
Barnett et al., 2008; Barnett et al., 2011). 
 
Methods 
A convenience sample of 361 children (180 boys; 49.86%) with a mean age of 9.49 years (SD = 1.24, range 
6.92-11.83 years) from three different states in the U.S. participated in the current study. Children were 
recruited from an urban school district in Ohio, a rural school in Texas and a before-and-after school 
program in Michigan. The sample was predominantly non-Hispanic White (47.9%), Hispanic (25.8%) and 
African American (22.1%). Prior to participation, permission was obtained from the school districts and 
university Institutional Review Boards, as well as the schools in the three geographical locations. The 
parents of participating children provided consent and children provided assent. MVPA data were missing 
in 35 children, resulting in a final sample of 326 children (158 boys; 48.5%, M age = 9.49, SD = 1.26). 
 
161 
 
Actual MC was measured with the Test of Gross Motor Development - second edition (TGMD-2), a valid 
and reliable (test-retest reliability r ≥ .88, inter-rater reliability r > .98) norm-referenced measure assessing 
six locomotor skills (run, gallop, hop, leap, horizontal jump, slide) and six object-control skills (striking a 
stationary ball, stationary dribble, kick, catch, overhand throw, and underhand roll; Ulrich, 2000). The 
TGMD-2 was administered at school by a team of trained researchers who followed the standard testing 
procedure, which took approximately 15 minutes per child. In line with TGMD-2 procedures, children 
performed two trials per skill and each skill had between three to five criteria on which skills were assessed. 
Intra- as well as inter-rater reliability for coding was above .90. Scores of both trials were summed to obtain 
a raw score for each skill, with a higher score indicating better MC. The six locomotor skill scores and the 
six object-control skills were summed to provide an overall score which was then converted to a percentile 
score, standardized for age and sex (Ulrich, 2000).  
 
Children’s perceptions of their MC were assessed using the sport/athletic competence subscale of the Self-
Perception Profile for Children (SPPC; Harter, 2012). The SPPC is a highly reliable (internal consistency 
reliability of 0.71 ≤ r ≤ 0.91 for the different subscales and 0.76 ≤ r ≤ 0.91 for the sport/athletic competence 
subscale) and valid instrument to assess different dimensions of self-perception among children (Muris et 
al., 2003). Answering categories of the sport/athletic competence subscale (6 items) consist of a four-
choice structured-alternative format. The child is first asked to decide with which kind of child he or she 
identifies most, the one(s) described in the first part of the sentence or the one(s) described in the second 
part of the sentence (e.g., ‘Some children do very well at all kinds of sports but other children don’t feel 
that they are very good when it comes to sports.’). Subsequently, the child decides whether the description 
in the part of the sentence he/she chose is “really true” or “sort of true” for him/her. Each item was 
accordingly scored from one (low perceived competence) to four (high perceived competence). The scores 
of the six items were summed and then divided by six, providing a minimum score of one and a maximum 
score of four (Harter, 2012).  
 
ActiGraph GT3X+ accelerometers (Manufacturing Technologies Inc., Shalimar, FL) were used to assess 
children’s MVPA levels. Children were instructed to wear the accelerometer on the right hip during waking 
hours and to remove it only for sleeping and water-based activities (e.g., showering or swimming). Children 
wore accelerometers for a minimum of five days (three weekdays and two weekend days) and all the 
accelerometers collected data over 15 second epoch time intervals. Cutoff points for physical activity in 
youth as defined by Evenson et al. (2008); 6–16 years) were used. The sum of moderate (2296-4011 
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counts) and vigorous (> 4012 counts) PA (MVPA) were used. Acceptable inclusion criterion for wear time 
was at least nine hours per day (Pate et al., 2004). Compliance with wearing accelerometers was facilitated 
by guidelines previously published (Trost et al., 2005).  
 
First, a binary logistic regression analysis controlling for sex was conducted to examine whether actual MC 
significantly predicted the percentage of children meeting the guideline of 60 minutes of MVPA per day. 
Subsequently, the relationship between actual MC and the percentage of children meeting the MVPA 
guideline was further analyzed to detect the hypothesized proficiency barrier. Therefore, children in the 
present study were categorized into three actual MC groups based on the norms as described by Ulrich 
(2000): low (0-27 percentile), average (28-64 percentile) and high (65-100 percentile). A similar 
categorization was used in a previous study that used KTK-measurements to divide children into three 
groups (Fransen et al., 2014). Most of the previous studies that categorized children based on their MC 
used cluster analyses (De Meester et al., 2016b; Weiss & Amorose, 2005). However this technique was not 
recommended for the present study since cluster analyses categorize children based on their competence 
relative to the study sample and the aim of this study was to identify a real overall proficiency barrier (not 
just within the study sample). After categorizing the children into three actual MC groups another binary 
logistic regression analysis with sex as covariate was conducted to examine the likelihood of children in 
each of the actual MC groups meeting the MVPA guideline. Finally, a chi-squared test was performed to 
examine the relationship between the actual MC groups and the percentage of children meeting the MVPA 
guideline.  
 
To examine the mediating role of perceived MC in the relationship between actual MC and the percentage 
of children meeting the MVPA guideline a binary logistic mediation regression analysis controlling for sex 
was conducted. All statistical analyses were conducted in IBM SPSS Statistics 22.0. Statistical significance 
was set at p < 0.05. 
 
Results 
The means and standard deviations of the variables, as well as the correlation coefficients among these 
variables, are shown in Table 1. Children had a mean percentile score for actual MC of 19.15 (SD=22.23) 
and a mean perceived MC score of 3.15 (SD=.57; 1-4 scale). On average children engaged in 41 minutes 
MVPA per day (SD=22.65) and 16.26% of the children (53 out of 326) engaged on average in at least 60 
163 
 
minutes MVPA per day during the minimum of five days that they were wearing the accelerometers. For 
the purpose of this study, the latter group was considered to meet the MVPA guideline on a regular day. 
 
Table 1. 
Descriptive statistics and correlations among variables (N=326) 
Variables M SD Min Max 1 2 3 
1. Actual MC (percentile) 19.15 22.23 1.00 92.00    
2. Perceived MC (1-4 scale) 3.15 .57 1.67 4.00 .21***   
3. MVPA (min/day) 40.88 22.65 5.00 160.00 .31*** .17**  
4. Age (years) 9.49 1.26 6.92 11.83 .27*** -.34*** .05 
Note. *p <.05; **p < .01; ***p < .001. 
The binary logistic mediation regression analysis indicated that, while controlling for sex (B = 0.63, SE = 
.17, Exp[B] = 1.88, p < .001), actual MC significantly predicted the percentage of children meeting the 
MVPA guideline (B = .03, SE = .01, Exp[B] = 1.03, p < .001). The grouping based on the normative actual MC 
data (Ulrich, 2000) classified 76.07% of the children (n = 248) in the ‘low actual MC’ group, 15.64% (n = 51) 
in the ‘average actual MC’ group and only 8.28% (n = 27) in the ‘high actual MC’ group. The binary logistic 
regression analysis with the actual MC groups as predictor and sex as covariate revealed that children with 
average or high actual MC were respectively 1.09 (p = .763) and 2.46 (p = .003) times more likely to meet 
the MVPA guideline than children with low actual MC (Table 2). Boys were 1.86 (p < .001) times more likely 
to meet the guideline compared to girls.  
 
Table 2. 
Summary of Binary Logistic Regression Analysis for Variables Predicting the Percentage of Children 
Meeting the MVPA Guideline (n=326). 
 
Variable B SE(B) Exp(B) 95% CI Sig. (p) 
    Lower  Upper  
Sex (boy)a .62 .17 1.86 1.33 2.61 < .001 
Average actual MCb .08 .27 1.08 .64 1.84 .763 
High actual MCb .90 .31 2.46 1.35 4.48 .003 
Note. Reference category = 0; a 0 = girl; b 0 = low actual MC 
Finally, the chi-squared test revealed that only a small percentage (11.69%) of the children with low actual 
MC engaged in at least 60 minutes of MVPA per day (29 out of 248; 19 boys), while 25.49% of the children 
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with average MC met the MVPA guideline (13 out of 51; 11 boys), and 40.74% of the children with high 
actual motor competence engaged in at least 60 minutes of MVPA per day (11 out of 27; 7 boys). An 
overview of the mean scores for actual MC and the percentages of children meeting the MVPA guideline 
per group can be found in Table 3. 
 
Table 3. 
Mean Actual MC Scores and Percentage of Children Meeting the MVPA Guideline per Group (n=326). 
Group % of total N  n girls n boys Actual MC 
(percentile) 
Percentage meeting MVPA 
guideline 
      total girls boys 
Low actual MC 76.07% 248 124 124 8.30 (7.92) 11.69%  8.07% 15.32% 
Average actual MC 15.64% 51 28 23 42.55 (7.84) 25.49% 7.14% 47.83% 
High actual MC 8.28% 27 16 11 74.59 (8.60) 40.74% 25.00% 63.64% 
Total 100 326 168 158 19.15 (22.23) 16.26% 
(n=53) 
9.52% 
(n=16) 
23.42% 
(n=37) 
Note. Values in parentheses are standard deviations. 
The results of the binary logistic mediation regression analysis indicated that perceived MC did not 
mediate this relationship between actual MC and the percentage of children meeting the MVPA guideline 
(direct B = .03, SE = .01, p < .001; indirect B = .17, SE = .04, p < .001, Fig. 1). Actual MC was a significant 
predictor of perceived MC (B = .01, SE = .00, p < .001) but perceived MC did not significantly predict the 
percentage of children meeting the MVPA guideline (B = .03, SE = .31, p = .93). 
 
 
 
 
Figure 1: The mediational relationship between actual MC, perceived MC, and percentage of children 
meeting the MVPA guideline 
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Discussion 
The results of the present study provide evidence for the existence of a proficiency barrier in terms of 
actual MC below which a child is not likely to attain 60 minutes of MVPA per day.  
Almost 90% of the children with low actual MC did not meet the guideline of at least 60 minutes of MVPA 
per day. These findings are in line with previous studies which showed that children with impaired motor 
competence, including children with developmental coordination disorder (DCD), have lower levels of 
physical activity (Cairney & Veldhuizen, 2013). The children with low actual MC performed on average at 
the 8th percentile and thus were well below the 27th percentile cut off for low MC, indicating that at least 
some of these children might be at risk for DCD. Children with average or high actual MC were more likely 
to attain the MVPA guideline. Yet, even among these children, only a minority attained at least 60 minutes 
of MVPA per day (25% and 41% respectively). Consistent with previous literature, more boys (23%) than 
girls (10%) met the MVPA guideline (World Health Organization, 2014). The overall percentage of children 
in this sample meeting the MVPA guideline (16%) is noticeably lower than the 42% of American children 
in the same age group that were found to meet the guideline in the study by Troiano et al. (2008), which 
was a national representative sample of American children. The striking difference between the two 
samples in the percentages of children who reached 60 minutes of MVPA per day may be partially be 
explained by the different cutoffs that were used to determine MVPA. Troiano et al. (2008) used the cutoff 
points as defined by Freedson et al. (1998) to determine MVPA (> 500 counts per minute), resulting in 
higher MVPA levels than if the cutoff points that were applied in the present study (Evenson, Catellier, Gill, 
Ondrak, & McMurray, 2008) would have been used (> 2296 counts per minute). It is also possible that, 
regardless of the cutoffs that were used, children in the present study were simply less physically active 
than those in the Troiano study. Data for the Troiano study were collected in 2003 and 2004 and MVPA 
levels are known to have decreased, or in the best case to have stagnated in some countries, over the last 
decade (World Health Organization, 2014). Also possible is that a parallel secular decrease in MC 
(references for showing decreased MC) since 2003 would be partially responsible for the decreased PA 
levels over this same time frame, as only 8% of the current sample scored above the 65th percentile (TGMD-
2 normative data from 2000). Furthermore, based on the current data, perhaps the vast majority of the 
42% of children who met the 60 minute guideline in the Troiano study also were moderate- to highly-
skilled children.  
Overall, the percentage of children in the high MC group reaching the 60 minutes guideline was almost 
four times as high as the low MC group. As such, improving children’s actual MC is suggested to result in 
overall higher MVPA levels across childhood and accordingly, more children attaining the MVPA guideline. 
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However, it should be noted that even within the high actual MC group, less than half of the children met 
the MVPA guideline. While motor competence is suggested to be an important mechanism driving physical 
activity engagement, it is not the only underlying mechanism and many other factors such as motivation 
to engage in physical activity, body weight status or parental support might affect children’s actual 
engagement in physical activity. It is recommended that future research examining the proficiency barrier 
among children, takes these factors into account to better understand why a substantial proportion of the 
children who are sufficiently motor competent are still insufficiently active. 
Although it was hypothesized that perceived MC would mediate the relationship between actual motor 
competence and the percentage of children meeting the MVPA guideline (Stodden et al., 2008; Barnett et 
al., 2008; Barnett et al., 2011), the results of the present study do not provide evidence for the mediating 
role of perceived MC. In this regard, it must be noted that the majority of children in the present study 
(76%) had a low MC. The significantly positive relationship between children’s perceived MC and their 
MVPA levels (r = .17) indicates that higher levels of perceived MC were related to higher levels of MVPA. 
However, it is possible that the effect of an increased perceived MC was insufficient to mediate the 
relationship between actual motor competence and the percentage of children meeting the MVPA 
guideline in this sample of children with overall low actual MC. It is recommended that future studies 
investigate whether there might be evidence for the mediating role of perceived MC in the relationship 
between actual motor competence and the percentage of children meeting the MVPA guideline in a 
sample of children with higher levels of actual MC. 
 
A first limitation of the present study is its cross-sectional design, which does not allow us to conclude that 
an increase in children’s actual MC will definitively result in more children meeting the MVPA guideline. A 
second limitation is the low number of children in the average and high actual MC group. Even though the 
study sample consisted of a relatively large and diverse group of 326 children, there was an over-
representation of children with low actual MC. The large number of children with low actual MC levels 
may partially be explained by the fact that the majority of the children in the current study (52%) had a 
low socio-economic status, a factor which is negatively correlated with young children’s actual MC 
(McPhillips & Jordan-Black, 2007). 
The main strengths of this study are the objective measurement of MVPA and the standardized cut-offs 
that were used to categorize the children as having low, average or high actual MC. The large sample size 
with participants from three different states in the U.S. is also a strength.  
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Conclusion  
The present study provides evidence for the existence of a proficiency barrier related to actual MC, below 
which almost 90% of the children are not attaining the guidelines of 60 minutes of MVPA per day. These 
data support data by Stodden et al. (2013) who found support for a proficiency barrier in young adults 
(i.e., 18-25 yrs) and normative fitness levels. Despite the positive relationship between children’s 
perceived MC and their MVPA levels, there is no evidence to assume that perceived MC mediates the 
relationship between actual motor competence and the percentage of children meeting the MVPA 
guideline in this age group (i.e., 7-12 yrs) based on the findings obtained in this particular sample. Further 
research into the role of perceived MC is recommended in more motor competent samples. 
 
Practical Implications  
 An alarming number of children (76%) demonstrated low levels of actual MC with a mean percentile 
rank of 8%. Therefore, MC needs to be promoted. 
 Among children with low actual MC, almost 90% of the children did not meet the MVPA guidelines 
thus this population of children needs specific strategies to address their low actual MC and MVPA.  
 Children with high levels of actual MC were 2.5 times more likely to meet the PA guideline than their 
peers with lower levels of actual MC, thus emphasizing the need to develop children’s MC. 
 Special attention should be paid to girls when developing MC since boys were 1.9 times more likely to 
attain 60 minutes of MVPA per day than girls in this sample.  
 Given the positive relationship between children’s perceived MC and their MVPA, strategies targeting 
improvements in perceived MC are recommended. 
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THE ROLE OF MOTOR COMPETENCE 
 
 
 
 
 
CHAPTER 2.3  
A MOTIVATIONAL AND MOTOR DEVELOPMENT PERSPECTIVE ON 
ORGANIZED SPORTS PARTICIPATION AMONG FLEMISH CHILDREN IN 
MIDDLE AND LATE CHILDHOOD 
 
 
 
 
 
De Meester, A., Pion, J., Mostaert, M., Bardid, F., Cardon, G., Demuynck, G., Lenoir, M., Haerens, L. (2017). 
Children’s engagement in (organized) sports: a motivational and motor development perspective. 
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Abstract 
Objectives. Physical activity (PA) is associated with many health benefits but low PA levels have been 
reported across the globe, even among young children. Despite evidence in support of the Self-
Determination Theory (SDT, Deci & Ryan, 2000)-proposed relationships between competence satisfaction, 
autonomous motivation, and PA in adults and adolescents, there is only limited proof that these 
relationships also apply to children. Likewise, there is no conclusive evidence for the mediating effect of 
perceived motor competence (PMC) in the relationship between actual motor competence (AMC) and PA 
in children, as suggested by the conceptual model (Stodden et al., 2008). Therefore, the aim of the current 
study was to examine whether the PA-pathways as suggested by the conceptual model and SDT apply to 
children. 
Methods. 627 children (51.67% boys, age=10.40±1.15y) completed validated questionnaires to assess 
weekly sports participation (FPAQ), PMC (SPPC), competence satisfaction (PNSE), and motivation for 
sports (BREQ). Children’s AMC was assessed with the KTK. Structural Equation Modeling was conducted 
to examine the theory-based pathways from AMC via PMC, competence satisfaction, and autonomous 
motivation to organized sports participation.  
Results. We found a significant, direct effect from AMC to sports participation (τ’=.142, p=.001) with PMC, 
but not competence satisfaction or autonomous motivation, partially mediating this relationship (αβ=.119, 
p<.001).  
Conclusion. The results suggest that, among children in middle and late childhood, AMC relates to sports 
participation and this relationship is, as proposed in the conceptual model, mediated by PMC. PMC also 
significantly relates to competence satisfaction and autonomous sports motivation but the last two SDT-
related constructs do not add to the prediction of organized sports participation when being integrated in 
the conceptual model. Based on the evidence that both AMC and PMC are crucial with respect to children’s 
sports participation, it is recommended that physical education teachers and coaches foster both. 
  
173 
 
Introduction 
Physical activity is associated with many short- and long-term health benefits and is considered an 
important factor in the development and growth of children (Hills, King, & Armstrong, 2007; Janssen & 
LeBlanc, 2010; Biddle, Atkin, Cavill, & Foster, 2011). Nonetheless, low levels of physical activity have been 
reported across the globe, even among young children (Tremblay et al., 2016). For example, a recent study 
(Wijtzes et al., 2016) revealed that only 7% of the Belgian 6- to 9-year-old children and 2% of the Belgian 
10- to 17-year-old adolescents meet the recommendation of at least 60 min of physical activity of 
moderate to vigorous intensity per day (World Health Organization, 2014). To better understand factors 
influencing children’s engagement in physical activity (including sports), and to be able to effectively 
intervene and increase children’s physical activity levels, researchers have relied on different theoretical 
frameworks and models. 
A commonly used model in the motor development literature is the conceptual model of Stodden et al. 
(2008), which was recently revised by Robinson et al. (2015). In this model, motor competence, referring 
to the ability to perform a wide range of motor skills in a proficient manner, is seen as a necessary 
prerequisite for children’s engagement in physical activity (Haga, 2008; Gallahue et al., 2012). Recently, 
many studies provided empirical evidence for a positive relationship between motor competence and 
physical activity levels during childhood and adolescence (see Holfelder & Schott, 2014; Logan et al., 2015; 
Barnett et al., 2016 for recent reviews). According to the model, this positive and developmentally dynamic 
relationship between motor competence and physical activity is mediated by perceived motor 
competence. Perceived motor competence refers to the perception of one’s actual movement capabilities 
(Harter, 1999).  
Up until today, only a few studies examined the mediating effect of perceived motor competence in the 
relationship between actual motor competence and physical activity, and the results were inconclusive. A 
recent study among Canadian Kindergarten school children (M age = 5 years and 7 months) did not find 
any evidence for the mediating role of perceived motor competence in the relationship between actual 
motor competence (more specifically, object control competence) and physical activity (Crane et al., 
2015). An Iranian study found that, among 8- to 9-year-old girls, perceived motor competence mediated 
the relationship between actual motor competence (more specifically, locomotor competence) and 
physical activity (Khodaverdi et al., 2015). There is also some evidence that object control competence is 
more strongly related to physical activity in boys (Logan et al., 2015), which suggests that the mediating 
role of perceived competence in the relationship between object control competence and physical activity 
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might differ between boys and girls. In addition, since object control skills (e.g., catching and kicking) 
generally develop later than locomotor skills (e.g., running and jumping) and show stronger correlations 
with physical activity in late childhood and adolescence (Stodden et al., 2008; Barnett et al., 2009), the 
mediating effect of perceived motor competence might be different among older children. Indeed, an 
Australian study found that adolescents’ perceived motor competence mediates the relationship between 
object control competence and physical activity. However, as for locomotor competence, perceived motor 
competence was only found to mediate the relationship with physical activity when locomotor 
competence (but not physical activity) was the outcome (Barnett et al., 2011). The above studies seem to 
indicate that the mediating effect of perceived motor competence strengthens with increasing age, which 
is in line with the assumption of the conceptual model (Stodden et al., 2008). Further research is necessary 
to gain deeper insight into the mediating role of perceived motor competence. 
Another framework that helps to understand the influencing factors of children’s engagement in physical 
activities and sports is Self-Determination Theory (SDT; Deci & Ryan, 2000). SDT is a broad and well-
evidenced theory on human motivation, which can help to explain why children engage in physical activity 
and sport. According to this theory, children are most likely to initiate and sustain their engagement in 
physical activities and sport when their psychological needs for autonomy (i.e., experiencing a sense of 
volition), competence (i.e., feeling effective), and relatedness (i.e., feeling connected) are satisfied (Deci & 
Ryan, 2000). Interestingly, SDT also taps into children’s competence, yet from a different perspective than 
the conceptual model (Stodden et al., 2008).  
While Perceived motor competence refers to the general perception of one’s actual movement capabilities 
(Harter, 1999) and is a more narrow construct, the satisfaction of one’s need for competence as described 
within SDT refers to feelings of effectiveness and demonstrating confidence when trying to master a task 
or exercise (White, 1959). The latter is thus perhaps more general, and is influenced by a broader range of 
factors that go beyond one’s actual motor competence, such as for instance the teachers’ motivating style 
or the complexity of the exercises. One can thus have an overall high perceived motor competence but, at 
the same time, not feel satisfied in his/her need for competence when performing a specific, hard exercise 
that one does not succeed in.  
According to SDT, when children’s needs are satisfied, they are more likely to be autonomously motivated 
to engage in physical activity and sport (Aelterman et al., 2012b). Children who are autonomously 
motivated, participate in physical activities and sports simply because they enjoy doing so or because they 
understand and endorse the personal relevance of participation (e.g., the health benefits). Many studies 
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have shown that autonomously motivated adolescents (e.g., Hagger, Chatzisarantis, Culverhouse, & 
Biddle, 2003; Fenton, Duda, Quested, & Barrett, 2014) and adults (e.g., Halvari, Ulstad, Bagoien, & Skjesol, 
2009; Russell & Bray, 2010) are indeed more physically active (and participate more in sports) than their 
less autonomously motivated peers. Yet, studies among younger children, more specifically children below 
the age of 12 years, are much scarcer (Pannekoek et al., 2013). Nevertheless, one study by Sebire et al. 
(2013) showed that 7- to 11-year-old children’s autonomous motivation is positively associated with their 
objectively measured physical activity.  
According to SDT, the satisfaction of the basic psychological needs, among which competence satisfaction 
(Ntoumanis, 2001; Taylor et al., 2010), contributes to autonomous motivation and accordingly to higher 
levels of sports participation. Previous research among adolescents provided evidence for this proposed 
relationship. For example, a study in British 11-to 16-year-old adolescents confirmed that competence 
satisfaction and autonomous motivation were positively related to leisure-time physical activity (Taylor et 
al., 2010). Another study in the same age group (11- to 15-year-old adolescents) found that students with 
a high perceived motor competence, were more autonomously motivated and participated more in 
organized sports than their peers with lower levels of perceived motor competence (Wang & Biddle, 2001). 
Interestingly, in the latter study, the more global construct of perceived motor competence rather than 
the context-specific construct of competence satisfaction (as described within the framework of SDT) was 
measured, indicating that some researchers do not distinguish between both concepts. Other studies that 
examined perceived motor competence (rather than competence satisfaction) in relation to autonomous 
motivation and physical activity found a significantly positive association between perceived motor 
competence and physical activity in Norwegian 16- to 18-year-olds and Finnish 12- to 13-year-olds 
respectively (Bagoien & Halvari, 2005; Jaakkola et al., 2016). Autonomous motivation was also significantly 
positively related to sports participation (Bagoien & Halvari, 2005) but not to physical activity in late 
adolescence (i.e., 6 years later; Jaakkola et al., 2016). Only a few studies have looked into the relationship 
between children’s competence satisfaction, their autonomous motivation towards sports and their actual 
sports participation. Sebire et al. (2013) found that 7- to 11-year-olds’ competence satisfaction is positively 
associated with their autonomous motivation, which is in turn positively related to their objectively 
measured physical activity. Another study in 10- to 12- year-old children found a positive association 
between competence satisfaction and physical activity, but the role of autonomous motivation in this 
relationship was not examined (Dishman et al., 2013).  
176 
 
Despite the evidence in support of the SDT-proposed relationships between competence satisfaction, 
autonomous motivation, and physical activity in adults and adolescents, there is only limited proof that 
these relationships also apply to children. Likewise, there is no conclusive evidence for the mediating effect 
of perceived motor competence in the relationship between motor competence and physical activity in 
children, as suggested by the conceptual model (Stodden et al., 2008). Therefore, the aim of the current 
study was to examine whether the underlying pathways to physical activity as suggested by the conceptual 
model (Stodden et al., 2008) and SDT (Deci & Ryan, 2000) apply to children in middle and late childhood 
(6-12 years). More specifically, we first examined the relationship between children’s motor competence 
and their sports participation (as a particular form of being physically active), and the mediating role of 
perceived competence in this relationship (Stodden et al., 2008). We then investigated whether 
integrating the proposed underlying mechanisms of physical activity as described by SDT (i.e., competence 
satisfaction and autonomous motivation; Deci & Ryan, 2000) as additional mediators would improve the 
model. Based on previous research among children (Sebire, Jago, Fox, Edwards, & Thompson, 2013; 
Khodaverdi et al., 2015) and adolescents (Wang & Biddle, 2001; Taylor et al., 2010; Barnett et al., 2011), 
we expected to find support for the conceptual model (Stodden et al., 2008) with a positive relationship 
between children’s actual motor competence and their sports participation and a mediating effect of 
perceived motor competence. Based on the same literature, we hypothesized to find evidence for an 
integrated model with a positive relationship between children’s actual motor competence and their 
sports participation, through their perceived motor competence, competence satisfaction, and 
autonomous motivation, respectively. 
 
Methods 
Participants and procedure 
Principals from 21 elementary schools from a school district in Ghent, Belgium, were contacted to 
participate in the present study. Fifteen principals gave approval for participation of their school in the 
present study. All children from the 3rd, 4th, 5th, and 6th grade (approximately 8-12 years of age) of the 
participating schools and their parents received an information letter and with the exception of twelve, all 
parents consented to the participation of their child (response rate = 98%). In total, 627 children (324 boys; 
51.67%) with a mean age of 10.40 years (SD = 1.15, range 7.90-13.08 years) participated in the study. 
Measures took place during the school hours, in the presence of a team of researchers and took 
approximately two hours per class group (on average 21 (SD = 12) children per class). Children’s actual 
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motor competence was measured by means of a validated motor test battery. In addition, children 
completed validated questionnaires on perceived motor competence, competence satisfaction, 
autonomous motivation for sports, and weekly organized sports participation. Children were given the 
opportunity to ask questions for clarification when necessary. The study protocol was approved by the 
Ethical Committee of Ghent University. 
 
Measures 
Actual Motor Competence. Children’s actual motor competence was measured with the 
Körperkoordinationstest für Kinder (Body Coordination Test for Children, KTK, Kiphard & Schilling, 1974; 
Kiphard & Schilling, 2007). Children wore light sport clothes and performed the tests barefooted to ensure 
the uniformity of the test conditions. The KTK is a highly reliable and valid product-oriented test battery 
that is commonly used for 5- to 15-year-old children in a wide variety of settings (Smits-Engelsman et al., 
1998; Kiphard & Schilling, 2007; Vandorpe et al., 2011; D'Hondt et al., 2013). The administration of the KTK 
takes approximately 20 min per child and involves the completion of four subtests: (1) walking backwards 
along balance beams of decreasing width (6.0 cm, 4.5 cm, 3.0 cm), (2) moving sideways by stepping on 
and moving two wooden boards during 20 s, (3) two-legged sideways jumping over a slat for 15 s, and (4) 
one-legged hopping over foam obstacles with increasing height in consecutive steps of 5 cm. Similar to 
previous studies (Pratorius & Milani, 2004; Pion et al., 2014; De Meester et al., 2016b), the fourth subtest 
was excluded in the present study due its time consuming nature, the risk of ankle sprain (Pratorius & 
Milani, 2004; Pion et al., 2014), and mainly because previous studies proved that the three remaining tests 
are a valid measure of motor competence (Vandorpe et al., 2011; Novak et al., 2016). The latter is indicated 
by the high correlations between overall motor competence scores based on the three tests and overall 
motor competence scores based on all four tests (r = 0.98, p<.001; Vandorpe et al., 2011; r = 0.97, p<.001; 
Novak et al., 2016). The raw performance scores on the three subtests were converted into standardized 
motor quotient (MQ) scores adjusted for age (all three subtests) and sex (the third subtest; Kiphard & 
Schilling, 1974; Kiphard & Schilling, 2007). The MQ scores of the three subtests were summed and then 
divided by 3, which allowed the use of the original cut-points as established by Kiphard & Schilling (2007). 
The overall MQ was used in the analyses as a measurement of children’s actual motor competence. 
Perceived Motor Competence. The athletic competence scale of the Dutch version of the Self-Perception 
Profile for Children (SPPC, Harter, 2012) was used to measure children’s perceptions of their motor 
competence. The SPPC is a highly reliable (internal consistency reliability of 0.71 ≤ α ≤ 0.91 for the different 
subscales) instrument to assess perceived motor competence (and other dimensions of self-perception), 
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which was previously validated in 8- to 13-year-old children (Harter, 2012). Answering categories for the 
six items of the athletic competence subscale (α = 0.71) consist of a four-choice structured alternative 
format. In the first step, the child is asked to decide with which kind of child he or she identifies most, the 
one(s) described in the first part of the sentence or the one(s) described in the second part of the sentence 
(e.g., “Some children don’t do well at new outdoor games but other children are good at new games right 
away.”). In the second step, the child is then asked to decide whether the description in the part of the 
sentence he/she chose is “really true” or “sort of true” for him/her. Each item is accordingly scored from 
1 (lowest perceived competence) to 4 (highest perceived competence). To examine factorial validity of the 
SPPC, a Confirmatory Factor Analysis (CFA) was conducted on the six subscale items in Mplus version 7.0 
(Muthén & Muthén, 2012). The model showed an adequate fit with the data (χ2[9] = 30.70, p < .001, RMSEA 
= .06, CFI = .91, SRMR = .03). Indicator loadings ranged from .39 to .56 (p = .048) and internal consistency 
was acceptable (α = .61). 
Competence Satisfaction. Children’s satisfaction of their need for competence was measured with four 
items derived from a valid and reliable questionnaire for the assessment of competence satisfaction 
(Sheldon, Elliot, Kim, & Kasser, 2001; Chen et al., 2015). The stem was adapted so that it referred to 
children’s participation in sports and started with the stem “While I participate in sports…” (e.g., “While I 
participate in sports, I feel capable at what I do”). Children rated the four items on a 5-point Likert scale, 
ranging from 1 (not at all true for me) to 5 (very true for me). A CFA modelling the four items as indicators 
of the latent construct of competence satisfaction showed a good fit (χ2[2] = 1.079, p < .001, RMSEA = .00, 
CFI = 1.00, SRMR = .01). Indicator loadings ranged from .54 to .70 (p = .037.) and internal consistency was 
good (α = .71). 
Autonomous motivation for sports. Children’s autonomous motivation for sports was assessed with the 
Dutch version of an adapted form of the Behavioral Regulations in Exercise Questionnaire (BREQ, Markland 
& Tobin, 2004; Aelterman et al., 2012b; Sebire et al., 2013). The adapted BREQ is a validated questionnaire 
which contains six items starting with the stem “I participate in sports because…” (e.g., “I participate in 
sports because I enjoy participating in sports.”) to measure autonomous motivation. The adapted BREQ 
contains fewer items than the original BREQ to reduce participant burden and to keep the main focus on 
measuring the quality of motivation (Sebire et al., 2013). Children responded to each of the items via a 5-
point Likert scale from 1 (not at all true for me) to 5 (very true for me). The factorial validity of the adapted 
BREQ was examined by means of a CFA. The model showed an acceptable fit (χ2[9] = 61.25, p < .001, 
RMSEA = .10, CFI = .97, SRMR = .03). After inspection of the modification indices, we allowed correlations 
between two items that contained similar wording (i.e., “I participate in sports because it is important to 
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me to participate in sports” & “I participate in sports because in life it is important to participate in sports”). 
The adapted model showed a better fit (χ2[8] = 29.76, p < .001, RMSEA = .07, CFI = .99, SRMR = .02). 
Indicator loadings ranged from .50 to .83 (p = .041) and internal consistency was good (α = .87). 
Weekly organized sports participation. Children’s weekly participation in organized sports was assessed 
by means of a number of questions from the Flemish Physical Activity Questionnaire, a reliable (test-retest 
reliability between 0.69 and 0.93) and valid (concurrent validity: r=0.27-0.44 with respect to accelerometer 
data) instrument to measure different dimensions of physical activity in children (Verstraete et al., 2006). 
Children were first asked whether they participated in organized sports. Children who did participate in 
sport were subsequently asked how many hours (and minutes) per week they usually engaged in organized 
sports.  
 
Analyses 
IBM SPSS Statistics 22.0 was used for preliminary descriptive analyses and to inspect bivariate correlations 
among the study variables. Significance level was set at p<0.05 for all statistical analyses. 
Structural Equation Modeling (SEM) in Mplus 7.0 was conducted to examine the hypothesized conceptual 
model (Stodden et al., 2008) with pathways from actual motor competence via perceived motor 
competence to organized sports participation (Fig 1). Based on SDT (Deci & Ryan, 2000), we then expanded 
the model with competence satisfaction and autonomous motivation as two additional mediators (Fig 2). 
The solutions were generated based on maximum likelihood estimation (MLR). In the SEM analyses, latent 
constructs were estimated for perceived motor competence, competence satisfaction, and autonomous 
motivation. Because parceling is a commonly used technique to create indicators for latent variables from 
unidimensional scales (Little, Cunningham, Shahar, & Widaman, 2002), the latent constructs for perceived 
motor competence and autonomous motivation were estimated based on three two-item parcels. The 
parcels were created by combining stronger loading items with weaker loading items from the same scale 
(Little et al., 2002). The estimation of the latent construct for competence satisfaction was based on the 
four items that were used to measure competence satisfaction. The goodness of fit of the measurement 
model was evaluated by means of the root mean square error of approximation (RMSEA), the standardized 
root mean square residual (SRMR) and the comparative fit index (CFI). Cut-off values of .06 for RMSEA, .08 
for SRMR and .95 for CFI were used as criteria for good fit (Hu & Bentler, 1999).  
After examining the full measurement model, we inspected the total effect through a structural model 
involving a direct path from actual motor competence to organized sports participation. Subsequently, we 
examined the theory-based hypothesis that perceived motor competence mediates the relationship 
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between actual motor competence and organized sports participation (Stodden et al., 2008) by adding 
perceived motor competence to the model and testing the direct effect from actual motor competence to 
organized sports participation and the indirect effect from actual motor competence via perceived motor 
competence to organized sports participation (MacKinnon, Lockwood, & Williams, 2004). In the final step, 
we integrated competence satisfaction and autonomous motivation as extra mediators into the 
conceptual model and examined the full model with pathways from actual motor competence via 
perceived motor competence, competence satisfaction, and autonomous motivation to organized sports 
participation, and additional pathways between each of the mediators and sports participation (Taylor, 
MacKinnon, & Tein, 2008). 
 
 
Results 
Descriptives  
The means and standard deviations of the study variables, as well as the correlation coefficients among 
these variables, are presented in Table 1.  
 
Table 1.  
Descriptive statistics and correlations among variables 
Variables M SD Min Max 1 2 3 4 
1. Actual motor competence (MQ) 100.42 16.86 42.00 145.00     
2. Perceived motor competence (1-4 scale) 2.85 .61 1.00 4.00 .29***    
3. Competence satisfaction (1-5 scale) 3.77 0.88 1.00 5.00 .12** .35***   
4. Autonomous sports-motivation (1-5 scale) 4.28 0.88 1.00 5.00 .20*** .35*** .60***  
5. Organized sports participation 
(hours/week) 
2.26 2.39 0.00 16.00 .28*** .29*** .28*** .26*** 
Note. N=627 children (except for organized sports participation where n=567). *p <.05; **p < .01; ***p < .001. 
 
In a preliminary step, we inspected the measurement model of the integrated model, which yielded a good 
fit: (χ2[32] = 44.247, p < .001, RMSEA = .025, CFI = .994, SRMR = .024). We then inspected the structural 
model with a direct path from actual motor competence to organized sports participation and found a 
significantly positive direct relationship between actual motor competence and organized sports 
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participation (τ = .255, p < .001). Next, the theory-based model (Fig 1, based on the conceptual model; 
Stodden et al., 2008) with a path from actual motor competence via the latent construct of perceived 
motor competence to organized sports participation was examined.  
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Graphical representation of the coefficients as estimated in the conceptual model. 
Note. *p <.05; **p < .01; ***p < .001. 
 
The model yielded a reasonable to good fit to the data (χ2[4] = 16.317, p = .002, RMSEA = .070, CFI = .965, 
SRMR = .028) with the pathways being significant in the predicted direction (Table 2): a significantly 
positive relationship between actual motor competence and perceived motor competence (α = .360, p < 
.001), and between perceived motor competence and sports participation (β = .331, p < .001). We tested 
the indirect effect from actual motor competence via perceived motor competence to organized sports 
participation via Model Indirect while simultaneously controlling for the direct effect between actual 
motor competence to organized sports participation. The direct effect from actual motor competence to 
organized sports participation (τ’ = .145, p = .001) as well as the indirect effect from actual motor 
competence via perceived motor competence to organized sports participation, were significant (αβ = 
.119, p < .001), indicating partial mediation. In the next step, the conceptual model was extended with two 
latent constructs of competence satisfaction and autonomous motivation serving as additional mediators 
(Fig 2).  
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Table 2.  
Conceptual model from actual motor competence to organized sports participation through 
perceived motor competence 
 Total effect (τ) 
95% CIBC 
Direct effect (τ’) 
95% CIBC 
Perceived motor competence 
α-coefficient 
95% CIBC 
β-coefficient 
95% CIBC 
specific indirect 
(αβ) 
Organized sports 
participation 
.255***  
(.178, .332) 
.145***  
(.058, .232) 
.360*** 
(.271, .448) 
.331*** 
(.229, .432) 
.119*** 
(.070, .168) 
 
Note. ***p < .001. 95% CIBC = bias-corrected bootstrapped confidence interval 
Model fit conceptual model: χ2(4) = 16.317, p = .003, RMSEA = .070, CFI = .965, SRMR = .028. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Graphical representation of the coefficients as estimated in the integrated multiple-mediator 
model. 
Note. *p <.05; **p < .01; ***p < .001. 
 
The integrated multiple-mediator model including pathways from actual motor competence via perceived 
motor competence, competence satisfaction, and autonomous motivation to organized sports 
participation, and additional pathways between each of the mediators and sports participation, showed a 
good fit to the data (χ2[48] = 84.513, p < .001, RMSEA = .035, CFI = .984, SRMR = .028). The theoretically 
expected paths from actual motor competence to perceived motor competence (α = .363, p < .001), from 
perceived motor competence to competence satisfaction (β = .492, p < .001), from competence 
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satisfaction to autonomous motivation (γ = .694, p < .001), from perceived motor competence to 
autonomous motivation (ζ = .126, p = .019), and from perceived motor competence to organized sports 
participation (ε = .246, p < .001) were significant in the predicted direction. However, the paths between 
competence satisfaction and organized sports participation (η = .153, p = .094) and between autonomous 
motivation and organized sports participation (δ = .021, p = .799) were not significant (Table 3).  
 
Table 3.  
Multiple-mediator model from actual motor competence to organized sports participation through 
perceived motor competence, competence satisfaction and autonomous motivation 
 Total 
effect (τ) 
95% CIBC 
Direct 
effect (τ’) 
95% CIBC 
 Perceived 
motor 
competence  
Competence 
satisfaction  
Autonomous 
motivation 
 
α-
coefficient 
95% CIBC 
β-
coefficient 
95% CIBC 
γ-
coefficient 
95% CIBC 
δ-
coefficient 
95% CIBC 
specific 
indirect 
(αβγδ) 
Organized 
sports 
participation 
.255***  
(.178, 
.332) 
.142**  
(.057, 
.227) 
.363*** 
(.277, 
.449) 
.492*** 
(.393, 
.592) 
.694*** 
(.608, 
.779) 
.021 
(-.137, 
.179) 
.003 
(-.017, 
.022) 
 
Note. *p <.05; **p < .01; ***p < .001. 95% CIBC = bias-corrected bootstrapped confidence interval 
Model fit full structural model with mediators: χ2(48) = 84.513, p < .001, RMSEA = .035, CFI = .984, SRMR 
= .028. 
 
In the final step, we examined the indirect effect from actual motor competence through perceived motor 
competence, competence satisfaction, and autonomous motivation to organized sports participation by 
means of Model Indirect while simultaneously controlling for the direct effect between actual motor 
competence to organized sports participation. The direct effect was significant (τ’= .142, p = .001) but the 
indirect relationship from actual motor competence to organized sports participation no longer was (αβγδ 
= .038, p = .799). 
 
Discussion 
The present study examined whether 8- to 13-year-old children’s actual motor competence is positively 
related to their participation in organized sports and whether this relationship, as postulated in the 
conceptual model (Stodden et al., 2008), is mediated by their perceived motor competence. Based on 
SDT’s fundamental principle (Deci & Ryan, 2000) that competence satisfaction fosters sports participation 
via autonomous motivation, it was subsequently investigated whether adding competence satisfaction 
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and autonomous motivation as additional mediators in the relationship between actual motor 
competence and organized sports participation would improve the initial model. 
Descriptive analyses showed significantly positive relationships among actual motor competence, 
perceived motor competence, and sports participation, providing correlational evidence for the 
conceptual model (Stodden et al., 2008). Similarly, correlational proof was found for the SDT-proposed 
pathway (Deci & Ryan, 2000) by means of significantly positive associations among competence 
satisfaction, autonomous motivation, and sports participation. The subsequent SEM analyses, which allow 
testing of the theory-based pathways, revealed that actual motor competence significantly predicted 
organized sports participation and that perceived motor competence mediated this relationship. These 
findings are broadly in line with an earlier study among girls from a similar age group (8- to 9-years-old) 
which indicated that perceived motor competence mediates the relationship between locomotor 
competence and physical activity (Khodaverdi et al., 2015). The results from the current study provide 
further support for the mediating effect of perceived motor competence in the relationship between 
actual motor competence and physical activity among children in middle and late childhood, and for the 
conceptual model in general (Stodden et al., 2008).  
Further analyses revealed that including competence satisfaction and autonomous motivation as 
additional mediators in the relationship between actual motor competence and sports participation did 
not significantly improve the initial model. Perceived motor competence was found to be a significant 
predictor of competence satisfaction which was, in turn, a strong predictor of autonomous motivation. 
However, neither competence satisfaction nor autonomous motivation significantly predicted sports 
participation in the full model. Despite the correlational evidence for the pure SDT-proposed pathway (i.e., 
competence satisfaction to sports participation via autonomous motivation without taking into account 
actual and perceived motor competence), the current findings provide little evidence that autonomous 
motivation has an additional mediating effect (next to perceived motor competence) when being inserted 
in the conceptual model (Stodden et al., 2008). Although the simultaneous integration of competence 
satisfaction did not significantly improve the model either, we did find a trend towards significance when 
examining the indirect relationship from actual motor competence to organized sports participation via 
perceived motor competence and competence satisfaction, suggesting that competence satisfaction could 
modestly contribute to the conceptual model (Stodden et al., 2008). It is possible that the contribution of 
autonomous motivation in the full model remains somewhat underappreciated since we measured 
autonomous motivation for sports in general while the outcome variable only included participation in 
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organized sports. Some children who are highly autonomously motivated towards sports may frequently 
play sports in an unorganized setting (e.g., with friends, neighbors or family), but not participate in 
organized sports activities. Furthermore, children had on average very high levels of autonomous 
motivation. The mean score of 4.28 (on a 5-point Likert scale) might indicate a ceiling effect and could 
explain the lack of significance in the pathway between autonomous motivation and sports participation 
in the full model. Although the results of the current study provide little evidence for the mediating role 
of autonomous motivation in the relationship between actual motor competence and organized sports 
participation, it must be noted that autonomous motivation could affect the quality of children’s 
experiences and social interaction in sports participation. Further research is needed to examine the exact 
role of autonomous motivation in relation to the interrelationships between (actual and perceived) motor 
competence and physical activity related experiences. 
Limitations and directions for future research 
Since the present study was cross-sectional, it can be assumed that an alternative model, with a different 
sequence of the study variables, would have fitted the data equally well or even better. However, since 
the sequence of the examined multiple-mediator model was based upon two validated theories (Stodden 
et al., 2008; Deci & Ryan, 2000), and based on the modification indices of our theory-based multiple-
mediator model, we have reason to believe that the current model was the best fit for the data. When 
interpreting the full model from an SDT-perspective, the findings indicate that actual (and perceived) 
motor competence might be an important factor to consider in future research looking into children’s 
motivation for sports or physical activity in general. Nonetheless, the question remains whether 
longitudinal data would lead to the same (direction of the) pathways. Longitudinal studies could provide 
a deeper insight into the directionality of the proposed model-pathways, and clarify the exact pathway 
between autonomous motivation and sports participation (and between competence satisfaction and 
sports participation). To avoid ceiling effects, it is also recommended to collect data in a sample of children 
who sufficiently vary from each other, especially in terms of autonomous motivation.  
Another limitation of this study is that unorganized sports participation was not included in the analyses. 
Future research would benefit from measurements of both organized and unorganized sports 
participation, or physical activity in general. Either way, it is important that the outcome corresponds with 
the construct in relation to which autonomous motivation is measured. Future studies could also examine 
whether dividing actual motor competence in locomotor competence and object control competence 
would result in two different models (with different pathways). As actual motor competence was 
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measured with the KTK - which does not assess object control skills - in the present study, we were not 
able to distinguish between locomotor and object control competence.  
 
Conclusions 
The present study adds to the existing literature by combining fundamental principles from two commonly 
used theories that both provide underlying mechanisms for engagement in physical activity, albeit from 
different perspectives (Stodden et al., 2008; Deci & Ryan, 2000). The results suggest that, among children 
in middle and late childhood, actual motor competence predicts participation in organized sports and this 
relationship is, as proposed in the conceptual model (Stodden et al., 2008), mediated by perceived motor 
competence. Perceived motor competence also significantly predicts competence satisfaction and 
autonomous motivation towards sports but the last two SDT-related constructs do not add to the 
prediction of organized sports participation when being integrated in the conceptual model. Based on the 
evidence that both actual and perceived motor competence are crucial with respect to children’s 
engagement in (organized) sports, it is recommended that physical education teachers and coaches who 
work with children foster both. Further research is needed to gain more insight in the exact role of 
children’s competence satisfaction and motivation in the relationship between their (actual and perceived) 
motor competence and sports participation.  
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THE ROLE OF MOTOR COMPETENCE 
 
 
 
 
 
CHAPTER 2.4  
ACTUAL AND PERCEIVED MOTOR COMPETENCE IN RELATION TO 
MOTIVATION, PHYSICAL ACTIVITY AND SPORTS PARTICIPATION AMONG 
YOUNG FLEMISH ADOLESCENTS 
 
 
 
 
 
De Meester, A., Maes, J., Stodden, D., Cardon, G., Goodway, J., Lenoir, M., Haerens, L. (2016). Identifying 
profiles of actual and perceived motor competence among adolescents: associations with motivation, 
physical activity, and sports participation. Journal of Sports Sciences, 34(21), 2027-2037. 
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Abstract  
The present study identified adolescents’ motor competence (MC)-based profiles (e.g., high actual-low 
perceived MC), and accordingly investigated differences in motivation for physical education (PE), physical 
activity (PA) levels, and sports participation between profiles by using regression analyses.  
Actual MC was measured with the Körperkoordinationstest für Kinder. Adolescents (n=215; 66.0% boys; 
M age=13.64 ± .58 years) completed validated questionnaires to assess perceived MC, motivation for PE, 
PA-levels, and sports participation.  
Actual and perceived MC were only moderately correlated and cluster analyses identified four groups. 
Two groups of over-estimators (low-overestimation, average-overestimation) were identified (51%), who 
particularly displayed better motivation for PE when compared to their peers who accurately estimated 
themselves (low-accurate, average-accurate). Moreover, adolescents with low actual MC, but high 
perceived MC were significantly more active than adolescents with low actual MC who accurately 
estimated themselves. Results pointed in the same direction for organised sports participation. Under-
estimators were not found in the current sample, which is positive as underestimation might negatively 
influence adolescents’ motivation to achieve and persist in PA and sports.  
In conclusion, results emphasise that developing perceived MC, especially among adolescents with low 
levels of actual MC, seems crucial to stimulate motivation for PE, and engagement in PA and sports.  
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Introduction 
Regular physical activity (PA) and sports participation positively impact physical, psychological and social 
health (Biddle & Asare, 2011; Janssen & LeBlanc, 2010) and evidence suggests that active adolescents are 
more likely to become active adults (Kjonniksen, Torsheim, & Wold, 2008; Telama et al., 2005). Despite 
the well-known positive health effects, an increasing number of adolescents do not meet the daily 
recommendations of at least sixty minutes of moderate to vigorous PA (Currie et al., 2008) and do not 
enjoy the related health benefits (Biddle, Gorely, & Stensel, 2004b). To increase PA levels, it is necessary 
to identify underlying mechanisms that promote PA engagement and sports participation. Significant 
attention has been paid to psychosocial and environmental correlates of PA, and accordingly to the 
promotion of PA via behavioural change or environmental interventions (Haerens, De Bourdeaudhuij, 
Maes, Cardon, & Deforche, 2007; McKenzie et al., 2003).  
However, motor competence (MC) has received less attention as an underlying mechanism of PA and 
sports participation among adolescents. Actual MC, which also has been noted in previous literature as 
motor coordination, motor skill proficiency, fundamental movement skill or motor ability (Robinson et al., 
2015), can be defined as the degree of skilled performance in a wide range of motor tasks as well as the 
movement quality, coordination and control underlying a particular motor outcome (Burton & Miller, 
1998; Gabbard, 2015). In addition to actual MC, there has recently been an increased focus on individuals’ 
perceptions of MC, how perceived MC relates to actual MC and their collective impact on adolescents’ 
engagement in PA and sports (Barnett et al., 2011; Logan et al., 2014; Stodden et al., 2008). A child’s 
perception of his or her MC is an evolving phenomenon that changes across developmental time (Harter, 
1999). While young children may lack the cognitive capability to accurately estimate their actual MC 
(Goodway & Rudisill, 1997; Harter & Pike, 1984), adolescents’ perceived MC is expected to more closely 
align with their actual MC (Harter, 1999). To gain more insight in the relationship between actual and 
perceived MC, the first aim of this study was to examine whether young adolescents are indeed capable 
of correctly assessing their MC. As noted by (Harter, 1999; Stodden et al., 2008), it was hypothesized that 
young adolescents in the current study would demonstrate moderate to strong associations among 
perceived and actual MC.  
Previous studies mainly used a variable-centred approach to provide an overall picture of the average 
relationship between actual and perceived MC (Barnett et al., 2008; Khodaverdi et al., 2013), but they did 
not provide an understanding of whether, at the personal level, there might be adolescents who think they 
are incompetent when they are not (or vice versa). Up until now, the relationship between actual and 
perceived MC (and different outcomes) has only been studied once by means of person-centred analyses 
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(Weiss & Amorose, 2005). Weiss and Amorose used a four-item questionnaire to measure actual MC 
among voluntary sports-participants and identified five groups who varied in age, actual MC, and 
perceived MC with the majority of adolescents (74%) having a high perceived MC but only 54% of them 
having a high actual MC. The present study also used a person-centred approach to delineate whether, 
and how, actual and perceived MC might be combined in individual adolescents and adds to the findings 
of the above mentioned study by using a valid and reliable test battery to assess actual MC in a random 
sample of adolescents. If discrepancies between actual and perceived MC are identified at the personal 
level, these may influence adolescents’ motivation to achieve and persist in PA and sports, especially if 
adolescents underestimate themselves (Goodway & Rudisill, 1997; Ulrich, 1987). Indeed, Self-
Determination Theory, a macro-theory on human motivation (Guay et al., 2008), suggests that perceived 
competence is one of three basic psychological needs (apart from autonomy and relatedness) that is to be 
satisfied in order to obtain optimal (i.e., autonomous) motivation (Deci & Ryan, 2000). Students who feel 
more competent, will accordingly display more self-determined or autonomous forms of motivation. Many 
studies in psychological literature provided support for the notion that adolescents’ perceived MC affects 
their motivation (Roberts, Kleiber, & Duda, 1981; Weiss, Bredemeier, & Shewchuk, 1986), but few studies 
have investigated adolescents’ motivation in relation to their actual and perceived MC-based profile. 
Additionally, although numerous studies have already demonstrated the importance of actual MC with 
regard to PA and sports participation (Hebert, Moller, Andersen, & Wedderkopp, 2015; Holfelder & Schott, 
2014; Logan et al., 2014; Lubans et al., 2010), far less research in this area has been conducted among 
adolescents (Hands et al., 2009; Kalaja et al., 2012; Okely et al., 2001b). So far, a limited number of studies 
provided initial evidence to show that actual and perceived MC predict a substantial proportion of the 
variance in adolescents’ PA (Khodaverdi et al., 2013) and that perceived MC is a mediator in the 
relationship between actual MC and PA (Barnett et al., 2011). Hence, the second aim of this study was to 
explore how MC-based profiles relate to motivation for PE, PA levels and organised sports participation. 
Based on SDT (Deci & Ryan, 2000) and previous studies (Bagoien & Halvari, 2005; Weiss & Amorose, 2005), 
it was hypothesized that students with a high perceived MC-profile would display the highest levels of 
autonomous motivation for PE. In terms of PA and sports participation, it was expected that adolescents 
with the most optimal MC-based profile (i.e., high actual MC and high perceived MC) would display the 
most beneficial outcomes (Bagoien & Halvari, 2005; Khodaverdi et al., 2013; Lubans et al., 2010). 
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Methods 
Participants and procedure 
The intention was to have 15 classes of students involved, so 32 teachers (based on expected refusal rates) 
were randomly chosen from a database of 265 PE-teachers who previously participated in studies 
conducted by our University. As a result 17 teachers employed in ten different schools (academic, technical 
and vocational schools), agreed to participate. One eighth-grade class per PE teacher was then randomly 
selected to participate in the current study. About half of the adolescents in the selected sample (51.2%) 
were enrolled in academic education, 29.4% were enrolled in technical education, and 19.4% in vocational 
education. All participants and their parents received an information letter and with the exception of six, 
all parents consented to the participation of their child (response rate = 97%). In total, 215 adolescents 
(142 boys; 66.05%) with a mean age of 13.64 years (SD = 0.58, range 12.42-14.92 years) completed 
questionnaires on PA, sports participation, motivation for PE, and perceived MC and they completed a test 
battery to assess their actual MC. The administration of the questionnaires and the test battery took place 
during a PE lesson, in the presence of a team of researchers and took approximately one hour per class 
group. The study protocol was approved by the Ethical Committee of Ghent University.  
 
Measures 
Self-reported PA and organised sports participation. As previous studies showed that the Flemish Physical 
Activity Questionnaire (FPAQ), is a reliable (test-retest reliability of r > 0.70) and valid (concurrent validity 
of r=0.43-0.78 with respect to accelerometer data) instrument to assess different dimensions of PA in 12- 
to 18-year-old Flemish boys and girls (Philippaerts et al., 2006), this questionnaire was used to determine 
adolescents’ PA-levels and their participation in organised sports. The FPAQ contains questions with regard 
to four PA-related domains: a) walking and cycling as active transportation and as leisure time activity (6 
questions; i.e., average time spent on walking and cycling; e.g., “How much time do you usually spend 
cycling on a weekday?” ), b) intra-curricular PA (i.e., average time spent in PE classes during school hours; 
1 question; “How many hours of PE do you partake in per week?”), c) extracurricular school-based sports 
(i.e., average time spent in all sports activities not included in the curriculum but organized by the school 
either during lunch break, during after-school hours or on Wednesday-afternoon; 11 questions; e.g., “How 
many hours do you spend on extracurricular school-based sports (a) during lunch break, (b) during after-
school hours, (c) on Wednesday-afternoon?”), and d) non-school-based sports (i.e., average time spent in 
community sports and unorganized sports during leisure time; 12 questions, e.g., “How many minutes a 
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week do you usually spend practicing your first, second and third sport?”). Adolescents’ overall weekly PA 
was the sum of the time (expressed in minutes per week) spent walking and cycling, in intra-curricular PA, 
in extracurricular school-based sports, and in (non-school-based) sports activities. 
Motivation for PE. Motivation for PE was measured with the Dutch version of the valid and reliable (for 
Flemish 12- to 18-year-olds) Behavioral Regulation in Physical Education Questionnaire (BRPEQ; Aelterman 
et al., 2012a). A distinction was made between the different types of motivation as defined by (Deci & 
Ryan, 2000): autonomous motivation is the most optimal form of motivation which involves the regulation 
of behaviour with the experiences of volition, psychological freedom, and reflective self-endorsement 
(Vansteenkiste et al., 2010), while controlled motivation refers to the pressured engagement in an activity. 
Autonomous motivation and controlled motivation are contrasted with amotivation, which exists when 
people lack intentionality or engage in behaviours for unknown reasons (Deci & Ryan, 2000). Sixteen items 
with the stem “I put effort in PE because…” were used to measure autonomous motivation (8 items, 
α=0.83; e.g., “I put effort in PE because I find it a pleasurable activity.”) and controlled motivation (8 items, 
α=0.83; e.g., “I put effort in PE because I feel guilty if I don’t.”). Amotivation was measured by four items 
(α=0.88; e.g., “I don’t see why I should bother putting effort in PE.”). Participants responded to each of the 
twenty items via a 5-point Likert scale from 1 (not at all true for me) to 5 (very true for me).  
Perceived MC. Similar to previous studies (Barnett et al., 2008; Weiss & Amorose, 2005) the sport/athletic 
competence subscale (Harter, 1985) of the Dutch version of the Children and Youth Physical Self-
Perception Profile (CY-PSPP; Whitehead, 1995) was used to assess adolescents’ perceptions of their 
athletic ability and their ability to learn sports skills. The CY-PSPP is a reliable and valid instrument to assess 
different dimensions of physical self-perception (Whitehead, 1995). Answering categories of the 
sport/athletic competence subscale (6 items, α=0.70) consist of a four-choice structured alternating 
format to minimise socially desirable responses (Lubans et al., 2011). For each of the items, adolescents 
first decided which of two statements (e.g., “Some adolescents do very well at all kinds of sports but other 
adolescents don’t feel they are very good when it comes to sports”) best described them and then 
determined whether the statement was “sort of true” or ”really true” for them. Each item was accordingly 
scored from 1 (low perceived competence) to 4 (high perceived competence) (Lubans et al., 2011; Weiss 
& Amorose, 2005).  
Actual MC. The KörperkoordinationsTest für Kinder (KTK) or Body Coordination Test for Children (Kiphard 
& Schilling, 1974; Kiphard & Schilling, 2007) was used to assess adolescents’ actual MC. The KTK is a 
standardised test battery suitable for all children between five and fifteen years old. It is a highly reliable 
and valid instrument to assess gross motor and dynamic balance skills (Kiphard & Schilling, 2007; Smits-
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Engelsman et al., 1998; Vandorpe et al., 2011) and is therefore a valuable tool for assessing MC (Fransen, 
2014). The test battery has been used to evaluate MC in a wide variety of settings and target groups, 
ranging from clinical populations, typically developing children and adolescents, to young elite athletes 
(D'Hondt et al., 2012; Opstoel et al., 2015; Pion, 2014). The administration of the KTK involves the 
completion of four subtests: (1) walking backwards along balance beams of decreasing width (6.0 cm, 4.5 
cm, 3.0 cm), (2) moving sideways by stepping on and moving two wooden boards during twenty seconds, 
(3) two-legged jumping from side to side for fifteen seconds, and (4) one-legged hopping over foam 
obstacles with increasing height in consecutive steps of 5 cm. In the current study, the fourth subtest was 
excluded due its time consuming nature and the risk of ankle sprain (Pion et al., 2014; Pratorius & Milani, 
2004). In the first subtest, participants are given three trials per beam and can obtain a maximum score of 
72 (i.e., maximum 8 steps per trial). In the second subtest, participants are given two trials and they get 
one point for each transition to the next board. The scores of both trials are summed and count as the 
final score for this subtest. In the third subtest, participants are given two trials and their scores consist of 
the total number of jumps, again by summing the scores of both trials. The raw performance scores on the 
three subtests used in the present study were converted into motor quotient (MQ) scores per subtest 
(=standardised scores adjusted for age). All three of these MQ scores (and the MQ of the fourth subtest 
which was not administered in the present study) are scaled in the same way and account for the same 
proportion of the overall MQ. The overall MQ was used in the analyses as a measurement of adolescents’ 
actual MC. It is believed that excluding the fourth subtest does not impact the overall MQ-score and 
accordingly students’ assessment of their actual MC since correlations between MQ-scores based on the 
three subtests and MQ-scores based on all four subtests are very strong (r = 0.98, p<0.001 in a sample of 
2902 Flemish children; 52.69% boys; M age = 9.05; SD = 1.68, range 5.77-13.93 years; and r = 0.99, p<0.001 
in a sample of 37 Flemish adolescents with similar characteristics of the adolescents in the present study; 
62.16% boys; M age = 12.75; SD = 0.31, range 12.44-13.93 years; Vandorpe et al., 2011; Vandorpe et al., 
2012). 
 
Analyses 
Aim 1: the relationship between actual and perceived MC 
Variable-centred approach. To examine the relationship between adolescents’ actual and perceived MC, 
multilevel regression analyses were conducted in MLwiN (version 2.34). First, a three-level null model 
(school, class, adolescent) or intercept-only model including only the dependent variable (perceived MC) 
was estimated (null model 1). This null model partitioned the total variance of perceived MC into the 
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between-adolescent, between-class and between-school variance and further served as a baseline model 
with which all explanatory models were compared. In a second step, age, educational track and sex were 
inserted in the model as covariates (model 1a). In a third step, actual MC was included in the model as a 
predictor (model 1b).  
Person-centred approach. Cluster analyses were performed to examine whether subgroups could be 
defined based on adolescents’ actual and perceived MC. First, the scores of actual and perceived MC were 
standardised and univariate and multivariate outliers were removed since they can substantially perturb 
cluster solutions (Garson, 2014). Univariate outliers (values of more than three SD above or below the 
mean) were not found. However, eleven multivariate outliers (as identified using the Mahalanobis 
distance measure) had to be removed. This resulted in a final sample of 204 adolescents. 
Subsequently, a two-step procedure (Gore, 2000) was applied in SPSS 22.0 to conduct a cluster analysis. 
First, a hierarchical cluster analysis was carried out using Ward’s hierarchical clustering method (Everitt et 
al., 2001). In a stepwise fashion, clusters that were similar in terms of squared Euclidean distance were 
combined, resulting in three-, four-, and five-cluster solutions. As the explained variance in both MC 
dimensions of each cluster solution was at least 50%, all the cluster solutions were retained for the 
following step (Milligan & Cooper, 1985) in which the cluster centres were used as non-random initial 
cluster centres in an iterative, non-hierarchical k-means clustering procedure (Asendorpf et al., 2001). The 
resulting cluster solutions were evaluated based on interpretability and parsimony (von Eye & Bogat, 
2006). With the exception of the extra cluster, the 5-cluster solution was similar to the 4-cluster solution. 
Students in the fifth cluster had a similar profile as students in the fourth cluster but with a higher mean 
for actual MC. Due to the similarity between cluster 4 and 5, only the three- and four-cluster solution were 
retained for analyses of replicability. 
To examine the stability of the remaining-cluster solutions, a double-split cross-validation procedure was 
implemented (Breckenridge, 2000) by randomly splitting the total sample into halves and applying the 
two-step procedure (Ward and k-means) in each subsample. Next, the participants in each half of the 
sample were assigned to new clusters based on their Euclidean distances to the cluster centres of the 
other half of the sample. These new clusters were then compared for agreement with the original clusters 
by means of Cohen’s kappa (K). The two resulting kappa’s were averaged and a Cohen’s kappa of at least 
.60 (good agreement) was considered acceptable (Asendorpf et al., 2001). Stability and replicability were 
acceptable only for the four-cluster solution with a kappa of .79. The three-cluster solution had a kappa of 
only .58. Hence, it was decided only to use the four-cluster solution for further interpretation. Figure 1 
presents the final four-cluster solution, which accounted for 65% of the variance in actual MC and 71% of 
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the variance in perceived MC. To define each of the clusters, absolute values of both actual and perceived 
MC were inspected. Levels of actual MC were defined using previously established KTK cut points (Kiphard 
& Schilling, 2007). These cut points are generally used to evaluate children’s and adolescents’ MC and to 
detect possible delays in their motor development (Kiphard & Schilling, 2007). MQ-scores between 56 and 
70 (<3rd percentile) represent a severe motor impairment; scores between 71 and 85 (3rd–15th percentile) 
are considered indicators of low MC or a moderate motor impairment; scores between 86 and 115 (16th–
84th percentile) represent a normal or average MC; scores between 116 and 130 (85th–98th percentile) are 
considered indicators of good MC; and scores between 131 and 145 (≥ 99th percentile) indicate high MC. 
Perceived MC levels were defined by comparing mean cluster scores to the 2.50 midpoint of the perceived 
MC scale by means of one-sample t-tests. Scores that were not significantly different from 2.50 were 
considered ‘average perceived MC’ while scores significantly lower than 2.50 were labelled ‘low perceived 
MC’ and scores significantly higher than 2.50 were considered ‘high perceived MC’. Subsequently, the 
comparison of the levels of actual and perceived MC within one cluster was used to determine the 
accuracy of adolescents’ self-perceptions. A distinction was made between underestimation (i.e., a 
combination of average actual MC and low perceived MC or a combination of high actual MC and 
average/low perceived MC), accurate estimation (i.e., corresponding levels of actual and perceived MC), 
and overestimation (i.e., a combination of low actual MC and average/high perceived MC or a combination 
of average actual MC and high perceived MC).  
Aim 2: associations among actual and perceived MC and motivation for PE, PA-levels and 
organised sports participation  
Variable-centred approach. Intercept-only models were estimated for autonomous motivation for PE (null 
model 2), PA-levels (null model 3), and organised sports participation (null model 4). After adding the 
covariates (model 2a, 3a and 4a), the independent variables actual MC, perceived MC and the two-way 
interaction effect between the both were included in each of the models (model 2b, 3b and 4b). Since the 
interaction-effect was not significant in any of the models, it was not retained in the final and most 
parsimonious models (model 2c, 3c and 4c).  
Person-centred approach. To investigate differences in autonomous motivation (i.e., the most optimal 
form of motivation) for PE, weekly PA, and organised sports participation between the four clusters, 
multilevel regression analyses were conducted by adding cluster membership as a predictor in model 2a, 
3a, and 4a. To obtain coefficients for each of the clusters, the regression equations were repeated several 
times for each outcome by changing the reference category.  
The level of significance was for all statistical analyses defined as lower than .05.  
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Results 
Descriptives 
Adolescents had a mean MQ of 97.62 (SD=17.53), which is just slightly below average (M=100). Boys did 
not significantly differ from girls in terms of actual MC (β=-1.20, S.E.=2.69, χ2[1]=.20, P=.66). However, girls’ 
perceived MC was significantly lower than boys’ (β=-.16, S.E.=.08, χ2[1]=4.28, P=.04). Both boys and girls 
reported relatively high levels of autonomous motivation for PE with an average of 3.83 (S.E.=.09) on a 5-
point Likert-scale and participants engaged on average in 606.58 minutes (S.E.=33.31) of weekly PA (86.65 
min/day), of which 150.81 minutes (S.E.=13.97) were spent in organised sports. Girls had marginally 
significantly lower PA levels than boys (β=-94.66, S.E.=51.92, χ2[1]=3.32, P =.07), but no significant 
differences were found in terms of organised sports participation (β=-43.91, S.E.=29.44, χ2[1]=2.23, P=.14). 
Just under 60% of adolescents (57.9% of the boys and 54.9% of the girls) reported participating in 
organised sports.  
 
Aim 1: the relationship between actual and perceived MC 
Variable-centred approach. The results of model 1a confirmed previous findings (Harter, 1985; Barnett et 
al., 2008) with boys displaying higher levels of perceived MC than girls (β=-.16, S.E.=.08, χ2[1]=4.28, p=.04). 
As shown in Table 1 (Model 1b), adolescents’ perceived MC was significantly positively related to actual 
MC (β=.01, S.E.=.00, χ2[1]=21.43, p<.001). However, they were only moderately correlated (r=.30). 
Person-centred approach. Four clusters were retained (Figure 1 and Table 5). Cluster 1 (n=40; 24 boys) 
was characterised by adolescents who had low levels of actual MC (mean MQ=83.15) and low levels of 
perceived MC (mean score=2.06; t[39]=-10.60; P<.001 for the difference with 2.5). This cluster was labelled 
the “low - accurate estimation” cluster. Cluster 2 (the “low-overestimation” cluster; n=40; 29 boys) 
consisted of adolescents with low actual MC (mean MQ=76.90) and high perceived MC (mean score= 2.82; 
t[39]=8.48; P<.001). Cluster 3 (the “average-accurate estimation” cluster; n=60; 34 boys) comprised of 
adolescents who had average actual MC (mean MQ=109.35) and average perceived MC (mean score=2.55; 
t[39]=1.37; P=.18). Finally, Cluster 4 (the “average-overestimation” cluster; n=64; 46 boys) was 
characterised by adolescents who had average actual MC (mean MQ=108.61) and high perceived MC 
(mean score=3.34; t[39]=21.12; p<.001). Chi-square analyses revealed a proportionate sex representation 
within the clusters (χ2[3]=4.60; P=.20). As intended by using cluster analyses, significant differences in 
actual and perceived MC were found between the four clusters (Table 5).  
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Table 1. 
Relationship between perceived motor competence and actual motor competence  
* P < .05; ** P < .01; *** P < .001 
Reference category = 0; a 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track; 
b 0 = boy, 1 = girl; reference category = boy 
 
 
 
Figure 1: Four cluster solution based on z-scores for actual motor competence and perceived motor 
competence. 
 
-.72
-1.06
.67 0,63
-1.11
0.15
-0.31
1.02
-1,5
-1,0
-0,5
0,0
0,5
1,0
1,5
Standardized actual motor competence Standardized perceived motor competence
Perceived motor competence (Model 1) 
Parameter Null model 1 Model 1a Model 1b 
Fixed part β (S.E.) β (S.E.) β (S.E.) 
Intercept 2.76 (0.05) 2.90 (0.06) 2.86 (0.07) 
Age  -0.05 (0.07) -0.00 (0.07) 
Technical tracka  -0.24 (0.08)** -0.17 (0.09) 
Vocational tracka  -0.09 (0.11) -0.04 (0.12) 
Adolescent sex (girl)b  -0.16 (0.08)* -0.15 (0.08) 
Actual motor competence   0.01 (0.00)*** 
    
Random part 
School-level variance 0.01 (0.01) 0.00 (0.00) 0.01 (0.01) 
Class-level variance 0.00 (0.01) 0.00 (0.00) 0.00 (0.00) 
Adolescent-level variance 0.28 (0.03)*** 0.28 (0.03)*** 0.25 (0.03)*** 
Deviance test model 326.85 316.95 298.20 
Χ2 (df)  9.9* 18.75** 
The “low-accurate  
estimation” cluster 
The “low- over-
estimation” cluster 
The “average-accurate  
estimation” cluster 
The “average-over-  
estimation” cluster 
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Aim 2: associations among actual and perceived MC and motivation for PE, PA-
levels and organised sports participation 
Variable-centred approach. As can be seen in Table 2, adolescents’ perceived MC (β=.45, S.E.=.10, 
χ2[1]=20.13, P<.001) but not their actual MC (β=.00, S.E.=.00, χ2[1]=1.97, P=.16) was significantly positively 
related to their autonomous motivation. A similar result was found for weekly PA with only perceived MC 
(β=163.38, S.E.=45.78, χ2[1]=12.74, P<.001), but not actual MC (β=1.50, S.E.=1.45, χ2[1]=1.08, P=.30) being 
a significant correlate (Table 3). Neither actual MC (β=.97, S.E.=.83, χ2[1]=.91, P=.34) nor perceived MC 
(β=31.50, S.E.=27.46, χ2[1]=1.32, P=.25) were significantly related to time spent in organised sports (Table 
4).  
 
Table 2. 
Relationship among autonomous motivation for PE, actual motor competence and perceived motor 
competence 
* P < .05; ** P < .01; *** P < .001 
Reference category = 0; a 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track; 
b 0 = boy, 1 = girl; reference category = boy;  
Model 2b and 2c were both compared to model 2a to calculate χ2 
  
Autonomous motivation for PE (Model 2) 
     
Parameter Null model 2 Model 2a Model 2b Model 2c 
Fixed part β (S.E.) β (S.E.) β (S.E.) β (S.E.) 
Intercept 3.78 (0.09) 3.83 (0.09) 3.76 (0.10) 3.75 (0.09) 
Age  0.06 (0.10) 0.09 (0.10) 0.09 (0.10) 
Technical tracka  0.05 (0.13) 0.06 (0.13) 0.07 (0.13) 
Vocational tracka  0.07 (0.17) 0.16 (0.17) 0.15 (0.17) 
Adolescent sex (girl)b  -0.18 (0.11) -0.09 (0.11) -0.09 (0.11) 
Controlled motivation  0.22 (0.08)** 0.22 (0.08)** 0.22 (0.08)** 
Amotivation  -0.60 (0.07)*** -0.49 (0.06)*** -0.49 (0.06)*** 
Actual motor competence   0.00 (0.00) 0.00 (0.00) 
Perceived motor 
competence 
  0.45 (0.10)*** 0.45 (0.10)*** 
Actual motor competence x 
perceived motor 
competence 
  -0.00 (0.01)  
     
Random part     
School-level variance 0.03 (0.03) 0.01 (0.02) 0.02 (0.02) 0.02 (0.02) 
Class-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Adolescent-level variance 0.76 (0.08)*** 0.52 (0.05)*** 0.45 (0.05)*** 0.45 (0.05)*** 
Deviance test model 526.80 447.59 421.30 421.66 
χ2 (df)  79.21*** 26.29** 25.93** 
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Table 3. 
Relationship among physical activity, actual motor competence and perceived motor 
competence 
* P < .05; ** P < .01; *** P < .001 
Reference category = 0; a 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track;  
b 0 = boy, 1 = girl; reference category = boy;  
Model 3b and 3c were both compared to model 3a to calculate χ2  
 
Table 4. 
Relationship among organised sports participation, actual motor competence and perceived 
motor competence  
* P < .05; ** P < .01; *** P < .001 
Reference category = 0; a 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track;  
b 0 = boy, 1 = girl; reference category = boy;  
Model 4b and 4c were both compared to model 4a to calculate χ2  
Weekly self-reported physical activity (Model 3) 
     
Parameter Null model 3 Model 3a Model 3b Model 3c 
Fixed part β (S.E.) β (S.E.) β (S.E.) β (S.E.) 
Intercept 631.89 (33.31) 628.85 (41.88) 627.59 (47.87) 606.58 (46.27) 
Age  -45.10 (47.16) -34.23 (45.50) -35.59 (45.84) 
Technical tracka  72.08 (60.51) 83.38 (68.28) 102.02 (67.92) 
Vocational tracka  92.41 (77.17) 116.70 (84.73) 114.90 (84.36) 
Adolescent sex (girl)b  -94.66 (51.92) -72.20 (52.09) -66.73 (52.14) 
Actual motor competence   1.38 (1.44) 1.50 (1.45) 
Perceived motor competence   160.06 (45.48)*** 163.38 (45.78)*** 
Actual motor competence x 
perceived motor competence 
  -5.02 (2.77)  
     
Random part     
School-level variance 4089.96 (5845.70) 0.00 (0.00) 2802.83 (5499.52) 1893.58 (5329.92) 
Class-level variance 1304.88 (5985.30) 2130.33 (4162.04) 3419.50 (6248.67) 4120.24 (6554.31) 
Adolescent-level variance 
117032.76 
(12109.90)*** 
116075.20 
(11998.93)*** 
102591.08 
(10621.43)*** 
104325.77 
(10800.90)*** 
Deviance test model 2966.51 2961.35 2941.75 2944.97 
χ2 (df)  5.16 19.6** 16.38* 
Weekly self-reported time spent in organized sports (Model 4) 
     
Parameter Null model 4 Model 4a Model 4b Model 4c 
Fixed part β (S.E.) β (S.E.) β (S.E.) β (S.E.) 
Intercept 150.81 (13.97) 159.28 (22.38) 157.29 (23.57) 153.64 (22.49) 
Age  4.25 (26.87) 7.56 (26.74) 7.77 (26.78) 
Technical tracka  21.54 (31.67) 30.64 (32.42) 33.05 (32.10) 
Vocational tracka  -1.55 (41.51) 2.76 (41.24) 2.90 (41.27) 
Adolescent sex (girl)b  -43.91 (29.44) -40.43 (29.76) -39.36 (29.71) 
Actual motor competence   0.76 (0.84) 0.79 (0.83) 
Perceived motor competence   31.22 (27.45) 31.50 (27.46) 
Actual motor competence x 
perceived motor competence 
  -0.86 (1.67)  
     
Random part     
School-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Class-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
Adolescent-level variance 39224.00 (3912.63)*** 38673.80 (3857.75)*** 38026.22 (3793.15)*** 38076.48 (3798.16)*** 
Deviance test model 2696.40 2693.56 2690.17 2690.43 
χ2 (df)  2.84 3.39 3.13 
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Person-centred approach. As expected, adolescents in the low-accurate estimation cluster displayed 
significantly lower levels of autonomous motivation for PE (β0=3.07, S.E.=.13) and weekly PA (β0=414.69, 
S.E.=60.16) than adolescents in the average-accurate (β0=3.78, S.E.=.12 and β0=645.46, S.E.=53.34 
respectively) and in the average-overestimation group (β0=4.13, S.E.=.11 and β0=738.24, S.E.=51.57 
respectively, Table 5). They also spent less time in organised sports (β0= 98.50 min/week, S.E.=31.02) than 
adolescents in the average-accurate estimation cluster (β0=168.01; S.E.=25.54) and in the average-
overestimation cluster (β0==169.44; S.E.=24.91). However, these differences were only marginally 
significant.  
 
Table 5. 
Mean scores and cluster comparisons for the four Clusters (N=204) 
Note. Values in parentheses are standard errors. A cluster mean is significantly different from another mean if they have 
different superscripts. Different superscripts between parentheses indicate a trend to significance. Differences between the four 
clusters were tested by repeating the equations several times and changing the reference category. As such, coefficients for 
each cluster were obtained, which enabled pairwise comparisons. 
 
Interestingly, adolescents in the low-accurate estimation group were also found to be significantly less 
physically active and autonomously motivated for PE than adolescents in the low-overestimation cluster 
(β0=642.94, S.E.=61.74 and β0=3.87, S.E.=.14 respectively), who had in fact the overall lowest levels of 
actual MC. The latter spent on average 148.88 minutes per week (S.E.=31.02) in organised sports. 
Variable Cluster 
     
 
Cluster 1: 
Low - accurate 
estimation 
Cluster 2: 
Low - 
overestimation 
 
Cluster 3: 
Average - 
accurate 
estimation 
Cluster 4: 
Average - 
overestimation 
 
 
n=40 
19.61% 
n=40 
19.61% 
n=60 
29.41% 
n=64 
31.37% 
Cluster dimensions (z-scores)   
 Actual motor competence -0.72 (0.09)b -1.06 (0.09)a 0.67 (0.07)c 0.63 (0.07)c 
 Perceived motor competence -1.11 (0.07)a 0.15 (0.08)c -0.31 (0.06)b 1.02 (0.06)d 
Cluster dimensions (raw scores)     
 Actual motor competence 83.15 (1.60)b 76.90 (1.60)a 109.35 (1.31)c 108.61 (1.27)c 
 Perceived motor competence 2.06 (0.05)a 2.82 (0.05)c 2.55 (0.04)b 3.34 (0.04)d 
Adolescent outcomes 
 Autonomous motivation for PE 3.07 (0.13)a 3.87 (0.14)bc 3.78 (0.12)b 4.13 (0.11)c 
 Physical activity 414.69 (60.16)a 642.94 (61.74)b 645.46 (53.34)b 738.24 (51.57)b 
 Organized sports participation 98.50 (31.02)(a) 148.88 (31.02)(ab) 168.01 (25.54)(b) 169.44 (24.91)(b) 
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The low-overestimation cluster and the average-overestimation cluster did not significantly differ from 
each other in terms of motivation (β0=3.87, S.E.=.14 and β0=4.13, S.E.=.11 respectively), PA (β0=642.94, 
S.E.=61.74 and β0=738.24, S.E.=.51.57 respectively) or organised sports participation (β0=148.88, 
S.E.=31.02 and β0=169.44, S.E.=24.91 respectively). Finally, adolescents in the average-accurate estimation 
cluster had significantly lower levels of autonomous motivation (β0=3.78, S.E.=.12) than the average-
overestimation cluster (β0=4.13, S.E.=.11). However, they did not differ from each other in terms of PA and 
organised sports participation. 
 
Discussion 
The present study used a combination of variable-centred and person-centred approaches to investigate 
relationships between actual and perceived MC, to identify MC-based profiles, and to explore how 
adolescents with different MC-based profiles differ in terms of motivation for PE, PA-levels, and organised 
sports participation.  
Results showed that actual and perceived MC were positively related but the strength of the association 
was only moderate. Cluster analyses revealed a group of students who displayed a combination of both 
low actual and perceived MC (19.61%), who were not only less physically active and less autonomously 
motivated to participate in PE, but were also on average an hour per week less engaged in organised sports 
than their peers with higher levels of actual and/or perceived MC. Furthermore, two groups of over-
estimators were identified representing 51% of the sample, with boys and girls equally being represented 
in these groups. The results of the present study showed that over-estimators are significantly more 
autonomously motivated for PE than their peers with similar levels of actual MC who accurately perceive 
their competence, suggesting that overestimation is a favourable phenomenon. Furthermore, it was found 
that overestimation of competence is also linked to higher levels of PA among adolescents with low actual 
MC. Despite having the overall lowest actual MC of the entire sample, adolescents in the low-
overestimation cluster were equally autonomously motivated, physically active, and participated in almost 
equal amounts of organised sports when compared to students with average actual MC who either 
accurately estimated or overestimated their competence. These findings indicate a key role of perceived 
MC for participation in PA and sport, especially when actual MC is low. This was confirmed by the variable-
centred analyses, which indicated higher levels of perceived but not actual MC are associated with higher 
levels of self-reported PA. Finally, the results of this study also suggest that adolescents do not 
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underestimate their actual MC levels, which is positive, as underestimation might discourage adolescents 
from engaging in PA and sports, an issue that warrants further investigation. 
Based on the finding that only half of the adolescents are capable of accurately assessing their own 
competence and the findings of the literature (Weiss & Amorose, 2005), one could suggest that 
considerable attention should be paid to improving adolescents’ assessment skills. Overestimation might 
be due to an inaccurate perception of competence, but it might also represent a conscious attempt to 
present oneself in a favourable light, a phenomenon known as positive illusory bias (Hoza et al., 2004). It 
is often suggested that through education (e.g., PE), adolescents need to develop the ability to correctly 
assess their own and others’ MC. Developing the capability to accurately estimate competence is 
suggested to provide more realistic expectations about individuals' competence and should help in 
avoiding unsuccessful outcomes and resultant lower levels of motivation (Harter, 1982). Accurate 
estimations of competence are also suggested to trigger an individual’s motivation to improve skills in 
order to be more successful. Our findings, however, do not support these assumptions since 
overestimation of competence is linked to more positive PA-related and motivational outcomes, 
improving assessment skills among over-estimators would not necessarily be beneficial. Rather, results of 
the current study suggest that PE teachers and PA- and sports-professionals may want to pay special 
attention to adolescents who have poor perceptions of their competence, or to those who have accurate 
perceptions of their low competence to avoid negative outcomes. Providing an environment where 
success can be promoted for all adolescents, irrespective of their level of actual MC, may help to foster 
positive perceptions of competence (Papaioannou, 1997) and may contribute to higher levels of PA and 
autonomous motivation (Ntoumanis, 2001). Such conclusions are in line with previous studies that found 
that perceived competence explained a significant amount of adolescents’ autonomous motivation for PE 
(Goudas, Biddle, & Fox, 1994; Ntoumanis, 2001).  
Limitations, strengths and future research 
The cross-sectional design of the present study does not provide causal evidence regarding relationships 
among actual MC, perceived MC, motivation, PA, and organised sports participation. To gain more insight 
in the direction of these relationships, longitudinal or experimental studies should be conducted. An 
additional recommendation is that future studies include sports-specific skill measurements to determine 
actual MC, as the more general tasks of the KTK that measures the gross motor coordination and dynamic 
balance do not align very well with the items in the sport/athletic competence subscale of the CY-PSPP 
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(Whitehead, 1995). Alternatively, measurements of perceived competence could more closely correspond 
to actual MC measurements.  
A second limitation is the use of self-report questionnaires, which can lead to over- or underestimation of 
certain variables (Bermudez et al., 2013); although all questionnaires were validated for the target 
population. Some caution also is required with respect to the measurement of perceived MC. The 
sport/athletic competence subscale implies a certain degree of comparison. Adolescents have to specify 
their perceived MC compared to other adolescents’ MC, but they may have different frames of reference 
and might therefore perceive themselves as more or less competent. Future research would benefit from 
the development of a live MC video instrument specific to the skills being tested. This would enable 
adolescents to estimate their actual MC in comparison with an objective competence rating system 
resulting in a more objective measurement of perceived MC. Alternatively, adolescents can also rate how 
competent they think they are by means of more neutral items (e.g, rating their confidence at performing 
several skills on a 1-10 Likert scale) that do not directly refer to the comparison with others (McGrane, 
Belton, Powell, Woods, & Issartel, 2015). 
A third limitation is the use of a database of contacts of PE-teachers who previously participated in studies 
conducted by our University. This implies that only a specific ‘type’ of teachers was contacted (namely 
those who were willing to participate in research studies in the past). However, since the measurements 
were conducted among students (and not among the teachers through which the class groups and thus 
the participating students were selected), it may be assumed that the selection procedure did not affect 
the study results. 
A strength of this study is the relatively large and diverse sample with 215 adolescents. Also, despite the 
fact that randomisation was not conducted at the school subgroup level (academic, technical and 
vocational education) the sample was representative of the actual Flemish eighth grade school population 
(45.4%, 30.5% and 22.0% respectively and a minority of 4.3% enrolled in arts education; Scheys, 2014). 
Another strength was the use of person-centred, multilevel analyses. This innovative approach sheds new 
light on the findings of previous studies and emphasises the need for further research focusing on the 
mediating role of perceived MC on the relationships among actual MC, motivation, PA, and organised 
sports participation. It is recommended for future studies to use even larger samples. Larger sample sizes 
could allow identifying more profiles (e.g., under-estimators with various levels of actual MC) and provide 
more insight about differences among clusters in terms of motivation and PA-levels. Examining the 
misalignment of perceived and actual competence is also warranted. A mixed-method study with 
quantitative measurements of MC and qualitative data by means of focus group conversations and 
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individual depth interviews with adolescents could provide more insight in this matter. A recent qualitative 
study (Barnett, Cliff, Morgan, & van Beurden, 2013) among Australian 16- to 18-year olds indicated that 
motivation towards participation in sport and PA is affected by adolescents’ perception of their MC.  
 
Conclusions  
The results of the present study demonstrated that actual and perceived MC are positively related among 
adolescents but the strength of the association is moderate. Half of the adolescents overestimate their 
MC, and overestimation positively relates to motivation for PE, and engagement in PA and sports, 
especially among adolescents with low actual MC. As such, it is recommended that professionals in PE, PA 
and sports pay sufficient attention to developing perceived MC, especially among adolescents with low 
levels of actual MC. The results also suggest that adolescents do not underestimate their actual MC levels, 
which is positive, as underestimation might discourage adolescents from engaging in PA and sports. 
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THE ROLE OF MOTOR COMPETENCE 
 
 
 
 
 
CHAPTER 2.5  
ACTUAL AND PERCEIVED MOTOR COMPETENCE IN RELATION TO 
MOTIVATION FOR SPORTS AND GLOBAL SELF-WORTH AMONG CHILDREN 
IN MIDDLE CHILDHOOD 
 
 
 
 
 
Bardid, F., De Meester, A., Tallir, I., Cardon, G., Lenoir, M., & Haerens, L. (2016). Configurations of actual 
and perceived motor competence among children: Associations with motivation for sports and global self-
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Abstract 
The present study used a person-centred approach to examine whether different profiles based on actual 
and perceived motor competence exist in elementary school children.  
Multilevel regression analyses were conducted to explore how children with different motor competence-
based profiles might differ in their autonomous motivation for sports and global self-worth. Validated 
questionnaires were administered to 161 children (40% boys; age = 8.82 ± 0.66 years) to assess their 
perceived motor competence, global self-worth, and motivation for sports. Actual motor competence was 
measured with the Körperkoordinationstest für Kinder.  
Cluster analyses identified four motor competence-based profiles: two groups were characterized by 
corresponding levels of actual and perceived motor competence (i.e., low-low and high-high) and two 
groups were characterized by divergent levels of actual and perceived motor competence (i.e., high-low 
and low-high). Children in the low-low and high-low group displayed significantly lower levels of 
autonomous motivation for sports and lower levels of global self-worth than children in the low-high and 
high-high group.  
These findings emphasize that fostering children’s perceived motor competence might be crucial to 
improve their motivation for sports and their global self-worth. Teachers and instructors involved in 
physical education and youth sports should thus focus on both actual and perceived motor competence. 
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Introduction 
Promoting physical activity in children is considered an important strategy to address the issue of 
overweight and obesity (Stodden et al., 2008; Robinson et al., 2015). Several underlying factors that 
promote engagement in games, sport and other types of physical activity have been identified in previous 
research (e.g., Babic et al., 2014; Bailey, Cope, & Pearce, 2013; Logan et al., 2014; Sterdt, Liersch, & Walter, 
2014). One of these is motor competence (Clark & Metcalfe, 2002; Gallahue, Ozmun, and Goodway, 2012). 
Motor competence refers to the ability to execute diverse motor tasks in a skilful manner, which includes 
the coordination of both gross and fine motor skills (Haga, 2008; Gallahue, Ozmun, & Goodway, 2012). 
The role of motor competence in children’s physical activity levels has been conceptualized in a theoretical 
model by Stodden et al. (2008; recently revised by Robinson et al. in 2015). Numerous studies have 
confirmed the proposed positive relationship between children’s motor competence and their physical 
activity levels (e.g., Lubans et al., 2010; Holfelder & Schott, 2014; Logan et al., 2014).  
Stodden and colleagues also stipulated that the reciprocal and developmentally dynamic relationship 
between motor competence and physical activity is mediated by factors such as health-related fitness and 
perceived motor competence across childhood. The identification of perceived motor competence as a 
crucial intervening factor, explaining how actual motor competence impacts children’s physical activity, 
has led to recent literature investigating the relationships between actual and perceived motor 
competence during childhood. For instance, studies of Barnett et al. (2015) and Liong et al. (2015) found 
a positive association between actual and perceived motor competence in early (4-5 years) and middle (7-
8 years) childhood. Given that children who are less competent and have low perceived competence, are 
less likely to be physically active (Khodaverdi et al., 2015), it is imperative to further examine the 
interrelationship between these factors from different perspectives to inform future intervention 
programs in terms of program goals and instructional approach, and thus bring forth positive changes to 
engagement in physical activity.  
Previous studies investigating relationships between actual and perceived motor competence mainly used 
a variable-centred approach. Such an approach describes the associations between these variables (in this 
case actual and perceived motor competence; Magnusson, 1988) and thus provides an overall picture of 
the average relationship between actual and perceived motor competence (e.g., Barnett et al., 2008; 
Khodaverdi et al., 2013). However, a variable-centred approach does not indicate whether, and to what 
extent, some children have divergent levels of actual and perceived motor competence. Although many 
children start to perceive their motor competence more accurately as they shift from early to middle 
childhood (Harter, 1999), correlations between actual and perceived motor competence in previous 
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studies are far from perfect (e.g., Fliers et al., 2010; Khodaverdi et al., 2015; Raudsepp & Liblik, 2002) 
suggesting that for some children, there might be a misalignment between their actual and perceived 
motor competence. In this respect, a person-centred approach, which identifies groups of individuals who 
share particular attributes or relations among attributes (Magnusson, 1988), may provide new insights. To 
this date, only two studies (De Meester et al., 2016a; Weiss & Amorose, 2005) have adopted this approach 
to detect profiles based on similar levels of actual and perceived motor competence. Weiss and Amorose 
(2005) identified five profiles of children who differed in age, actual and perceived competence, and 
accuracy of their perceived competence; two profiles (33% of the total sample) were characterized by 
overestimation of motor competence (i.e., relatively higher levels of perceived motor competence than 
actual motor competence) and three profiles (67%) were characterized by accurate estimation of motor 
competence (i.e., corresponding levels of perceived and actual motor competence) in a sample of 
American 8- to 14-year olds. De Meester et al. (2016a) found similar results in their study among Belgian 
13- to 15-year olds with two overestimation profiles (51%) and two accurate estimation profiles (49%). 
Underestimators (i.e., relatively lower levels of perceived motor competence than actual motor 
competence) were identified in neither one of these studies. With the exception of a part of the sample in 
the study of Weiss and Amorose, a person-centred approach has not yet been used to determine whether 
motor competence-based profiles exist in elementary school children. 
Another important underlying factor in physical activity and sports participation that can contribute to a 
better understanding of the dynamic relationship between motor competence and physical activity, is 
motivation. Indeed, numerous studies have already demonstrated the importance of optimal motivation 
in terms of continued participation in physical activity and sports (Teixeira et al., 2012; Pannekoek et al., 
2013), yet relationships with actual motor competence have less frequently been investigated. In the 
current study, the concept of motivation was approached from the perspective of Self-Determination 
Theory (SDT, Deci & Ryan, 2000), a well-known and commonly used theory in various research areas such 
as education, health care and sports. SDT distinguishes between different types of motivation. 
Autonomous motivation involves the regulation of behaviour with the experiences of volition, 
psychological freedom, and reflective self-endorsement and is considered the most optimal form of 
motivation (Vansteenkiste et al., 2010). The second type of motivation is controlled motivation, which 
refers to the pressured engagement in an activity. Autonomous motivation and controlled motivation are 
contrasted with amotivation, which exists when people lack intentionality or engage in behaviours for 
unknown reasons (Deci & Ryan, 2000). According to SDT, perceived competence is one of three basic 
psychological needs (apart from autonomy and relatedness) that is to be satisfied in order to obtain 
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optimal motivation (Deci & Ryan, 2000). Several studies in the psychological literature indicated a positive 
relationship between perceived motor competence and motivation for sports (e.g., Bagoien & Halvari, 
2005; Klint & Weiss, 1987), indicating that children who feel more competent, will accordingly have higher 
levels of autonomous motivation for sports. In contrast, far less research has looked into the relationship 
between actual motor competence and motivation for sports. De Meester et al. (2016a) found that Belgian 
eighth-grade adolescents (mean age = 14 years old) with low levels of both actual and perceived motor 
competence had significantly lower levels of autonomous motivation for physical education than 
adolescents with higher levels of actual and/or perceived motor competence, yet studies among younger 
children are lacking.  
Prior studies furthermore demonstrated that, apart from motivation, children’s global self-worth (Rose, 
Larkin, & Berger, 1997; Noordstar, van der Net, Jak, Helders, & Jongmans, 2016a; Schoemaker & 
Kalverboer, 1994) might also be an important factor to consider in relation to their participation in physical 
activity (Babic et al., 2014). Global self-worth is defined as the overall evaluation of how much one likes 
oneself as a person and is happy with the way one is leading one’s life (Harter, 2012). Rose et al. (2002) 
found that, in a sample of Australian 8-12 year old children, perceived motor competence contributed to 
the prediction of global self-worth among children with high levels of actual motor competence but not 
among children with low levels of actual motor competence. Piek et al. (2006) found somewhat different 
results in their sample of Australian 7-15 year old children with perceived motor competence contributing 
more to global self-worth in children with low levels of actual motor competence than in children with 
high levels of actual motor competence. More research is needed to gain more insight into the 
interrelationship among actual motor competence, perceived motor competence and global self-worth, 
and profile analyses can shed light on this issue.  
In summary, the first aim of the current study was to use a person-centred approach to examine whether 
different profiles in terms of actual and perceived motor competence exist in elementary school children. 
Based on the developmental model (Stodden et al., 2008) and previous studies (Weiss & Amorose, 2005; 
De Meester et al., 2016a), we expected to find several profiles characterized by different combinations in 
levels of actual and perceived motor competence (i.e., low-low, high-high, low-high and high-low). The 
second aim was to investigate whether and how various actual and perceived motor competence-based 
profiles differently relate to autonomous motivation for sports. It was hypothesized that children with 
profiles characterized by relatively high levels of perceived motor competence would display higher levels 
of autonomous motivation for sports (irrespective of their level of actual motor competence) while 
children with relatively low levels of both actual and perceived motor competence were expected to 
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display the lowest levels of autonomous motivation (De Meester et al., 2016a). Based on previous studies 
(De Meester et al., 2016a), it was furthermore hypothesized that children combining high levels of actual 
competence with low levels of perceived competence would not differ from children combining low levels 
of actual competence with high levels of perceived competence. The third aim of this study was to explore 
differences in global self-worth between children with different actual and perceived motor competence-
based profiles. Based on previous research (Rose et al., 1997; Schoemaker & Kalverboer, 1994), it was 
hypothesized that children with a profile with relatively high levels of perceived motor competence would 
display higher levels of global self-worth than children with a profile with relatively low levels of perceived 
motor competence. A similar relationship was expected between children’s actual motor competence and 
their global self-worth (Rose et al., 1997). In consequence, we expected the highest levels of self-worth 
among children with high levels of both actual and perceived competence, while the opposite was 
expected for the group with low levels of both. Given the conflicting results of previous studies (Piek et al., 
2006; Rose et al., 2002), we also examined in a more explorative fashion whether children combining low 
levels of actual competence with high levels of perceived competence indeed had lower levels of global 
self-worth. 
 
Methods 
Participants and procedure 
A total of 161 children (65 boys; 40.37%) from the third and fourth grade with a mean age of 8.82 years 
(SD = 0.66, range 7.83-10.58 years) participated in this cross-sectional study. A convenience sample was 
used to recruit children from six primary schools of different provinces in Flanders (the Dutch-speaking 
northern part of Belgium). Children’s actual motor competence was assessed in the school facilities by a 
group of trained assessors. Children wore light sport clothes and performed the tests barefooted to ensure 
the uniformity of the test conditions. Four weeks later, children filled out questionnaires on self-
perception and autonomous motivation for sports in their classroom. The administration of the 
questionnaire was verbally guided by one researcher to ensure that children understood each item. All 
assessments were conducted during school hours. A written informed consent was provided for each child 
by a parent or legal guardian. The study protocol was approved by the Ethics Committee of Ghent 
University Hospital. 
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Measures 
Actual Motor Competence. The Körperkoordinationstest für Kinder (Body Coordination Test for Children, 
KTK, Kiphard & Schilling, 1974; Kiphard & Schilling, 2007) was used to assess children’s motor competence. 
The KTK is a product-oriented test battery suitable for 5- 15-year old children. It is a standardized 
instrument with good psychometric properties, excellent test-retest and inter-rater reliability (all r-values 
≥ 0.85), and good-to-excellent intra-rater reliability (0.80 ≤ r ≤ 0.96; Kiphard & Schilling, 1974; Kiphard & 
Schilling, 2007; Vandorpe et al., 2011). Construct and content validity, and concurrent validity with the 
Movement Assessment Battery for Children have also been established (Smits-Engelsman et al., 1998; 
D'Hondt et al., 2013). The administration of the KTK takes approximately twenty minutes per child and 
involves the completion of four subtests: (1) walking backwards along balance beams of decreasing width 
(6.0 cm, 4.5 cm, 3.0 cm), (2) moving sideways on wooden boards during 20 seconds, (3) jumping sideways 
over a slat for 15 seconds, and (4) hopping over foam obstacles with increasing height in consecutive steps 
of 5 cm. The raw performance score on each subtest was converted into a standardized motor quotient 
adjusted for age (all four subtests) and sex (the third and fourth subtest; Kiphard & Schilling, 1974; Kiphard 
& Schilling, 2007). An overall motor quotient was then calculated by adding up the standardized scores of 
each subtest. This overall motor quotient was used in the analyses as a measurement of children’s actual 
motor competence. 
Self-Perception. Children’s physical self-perception was measured with the Dutch version of the Self-
Perception Profile for Children (SPPC, Harter, 2012). The SPPC is a highly reliable (internal consistency 
reliability of 0.71 ≤ r ≤ 0.91 for the different subscales) and valid instrument to assess different dimensions 
of self-perception among third- till eighth-grade pupils (aged 8-13 years, Harter, 2012). Similar to previous 
studies (e.g., Barnett et al., 2008; Weiss & Amorose, 2005) the athletic competence subscale (6 items; α = 
0.71) was used to assess children’s perceptions of their athletic ability and their ability to learn sports skills 
while the global self-worth scale (6 items; α = 0.80) was used to measure children’s general perceptions of 
their self. Answering categories for all 12 items consist of a four-choice structured alternative format. The 
child is first asked to decide with which kind of child he or she identifies most, the one(s) described in the 
first part of the sentence or the one(s) described in the second part of the sentence (e.g., ‘Some children 
do very well at all kinds of sports but other children don’t feel that they are very good when it comes to 
sports.’; “Some children are very happy being the way they are but other children wish they were 
different.”). Once having made this decision, the child next decides whether the description in the part of 
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the sentence he/she chose is “really true” or “sort of true” for him/her. Each item is accordingly scored 
from 1 (lowest perceived competence or adequacy) to 4 (highest level of competence or adequacy).  
Autonomous motivation for sports. Children’s autonomous motivation for sports was measured with the 
Dutch version of an adapted form of the Behavioral Regulations in Exercise Questionnaire (BREQ, Markland 
& Tobin, 2004; Sebire et al., 2013). The adapted BREQ was validated in previous research (Sebire et al., 
2013) and compared to the original BREQ, it contains fewer items to reduce participant burden and to 
keep the main focus on measuring the quality of children’s motivation. Six items starting with the stem “I 
participate in sports because…” were used to measure autonomous motivation (α = 0.84; e.g., “I 
participate in sports because I enjoy participating in sports.”). Participants responded to each of the items 
via a 5-point Likert scale from 1 (not at all true for me) to 5 (very true for me).  
 
Analyses 
IBM SPSS Statistics 22.0 was used for preliminary descriptive analyses.  
We conducted cluster analyses to examine whether subgroups could be identified based on children’s 
actual and perceived motor competence. After standardizing the scores of actual and perceived motor 
competence, univariate and multivariate outliers were sought since they can substantially perturb cluster 
solutions (Garson, 2014). Univariate outliers (values of more than three standard deviations above or 
below the mean) were not found, but six multivariate outliers (as identified using the Mahalanobis 
distance measure) had to be removed, resulting in a final sample of 155 children. 
Next, a two-step procedure (Gore, 2000) was applied in SPSS 22.0 to conduct a cluster analysis. In the first 
step, Ward’s hierarchical clustering method (Everitt et al., 2001) was used to conduct a hierarchical cluster 
analysis. In a stepwise fashion, clusters that were similar in terms of squared Euclidean distance were 
combined, resulting in three-, four-, and five-cluster solutions. As the explained variance in both actual 
and perceived motor competence of each cluster solution was at least 50% (Milligan & Cooper, 1985), all 
the cluster solutions were retained for the following step in which the cluster centres were used as non-
random initial cluster centres in an iterative, non-hierarchical k-means clustering procedure (Asendorpf et 
al., 2001). The resulting cluster solutions were evaluated based on interpretability and parsimony (von Eye 
& Bogat, 2006).  
To examine the stability of the various cluster solutions, we then implemented a double-split cross-
validation procedure (Breckenridge, 2000) by randomly splitting the total sample into halves and applying 
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the two-step procedure (Ward and k-means) in each subsample. Next, the participants in each half of the 
sample were assigned to new clusters based on their Euclidean distances to the cluster centres of the 
other half of the sample. These new clusters were then compared for agreement with the original clusters 
by means of Cohen’s kappa (K). The two resulting kappa’s were averaged and a Cohen’s kappa of at least 
.60 (good agreement) was considered acceptable (Asendorpf et al., 2001). Stability and replicability were 
acceptable for all cluster solutions. Since the four-cluster had a higher kappa (.76) than the three-cluster 
solution (.60) and the five-cluster solution (.62) and explained 74.1% and 62.6% in variance in actual and 
perceived motor competence, respectively, it was decided to use the four-cluster solution for further 
interpretation. Figure 1 represents the final four-cluster solution, which accounted for 74% of the variance 
in actual motor competence and 63% of the variance in perceived motor competence.  
To control for the hierarchical structure of the data, with 155 children being nested within 18 classes 
nested within 6 different schools, multilevel regression analyses were conducted with the iterative 
generalized least squares estimation method in MLwiN (version 2.35) to investigate differences in 
autonomous motivation for sports and global self-worth between the four clusters. Two separate three-
level models (school, class, student) were estimated for autonomous motivation and global self-worth, 
including age and sex as covariates and cluster membership as predictor. To obtain coefficients for each 
of the clusters, we repeated the regression equations several times for each outcome by changing the 
reference category.  
Significance level was set at p<0.05 for all statistical analyses. 
 
Results 
Descriptives 
The means and standard deviations of the variables, as well as the correlation coefficients among these 
variables, are presented in Table 1. Participants had a mean motor quotient of 105.52 (SD=13.63), which 
is slightly above average (M=100). Furthermore, they scored relatively high on perceived motor 
competence (M=3.16 on a 4-point scale, SD=.58) and autonomous motivation for sports (M=4.35 on a 5-
point Likert-scale, SD=.75) and reported high levels of global self-worth (M=3.28 on a 4-point scale, 
SD=.69). 
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Table 1. 
Descriptive statistics and correlations among variables 
Variables M SD Min Max 1 2 3 4 
1. Actual motor competence (MQ) 105.52 13.63 69.00 133.00     
2. Perceived motor competence (1-4 scale) 3.16 .58 1.83 4.00 .28***    
3. Autonomous motivation (1-5 scale) 4.35 0.75 1.00 5.00 0.13 .34***   
4. Global self-worth (1-4 scale) 3.28 0.69 1.00 4.00 0.03 .26** .27**  
5. Age (years) 8.82 0.66 7.83 10.58 -0.2 .12 .06 .17* 
Note. N=155 children. *p <.05; **p < .01; ***p < .001. 
 
Identifying clusters  
As shown in Figure 1, four clusters could be retained based on cluster analyses. The clusters were labelled 
based on relative actual motor competence (high vs. low) and perceived motor competence (high vs. low), 
respectively. Cluster 1 (n=32; 20.6%) was characterized by children who had, relative to children belonging 
to the other clusters, low levels of actual motor competence and low levels of perceived motor 
competence and was labelled the ‘low-low’ cluster. Cluster 2 (n = 27; 17.4%) was characterized by children 
who had, relative to children belonging to the other clusters, high levels of actual motor competence but 
low levels of perceived motor competence and was labelled the ‘high-low’ cluster. Cluster 3 (n = 46; 29.7%) 
was characterized by children who had, relative to children belonging to the other clusters, low levels of 
actual motor competence but high levels of perceived motor competence and was labelled the ‘low-high’ 
cluster. Finally, Cluster 4 (n = 50; 32.3%) was characterized by children who had, relative to students 
belonging to the other clusters, high levels of actual motor competence and high levels of perceived motor 
competence and was labelled the ‘high-high’ cluster. Chi-square analyses revealed a proportionate sex 
representation within the clusters (χ2[3]=6.68; p=.08). 
As intended by performing cluster analyses, significant differences in actual motor competence were 
found between the four clusters (χ2 values = 29.68 – 396.23; all p values <0.001; see Table 2). The high-
high cluster had the highest mean score for actual motor competence (M=119.54, SD=.96), followed by 
the high-low cluster (M=110.70, SD=1.31), the low-high cluster (M=98.76, SD=1.00) and the low-low 
cluster (M=88.94, SD=1.20) respectively. With respect to perceived motor competence, significant 
differences were found between the high-high (M=3.50, SD=0.5) and the low-high cluster (M=3.59, 
SD=.05) on the one hand and the low-low (M=2.52, SD=.06) and the high-low cluster (M=2.57, SD=.06) on 
the other hand.  
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Figure 1: Four cluster solution based on z-scores for actual motor competence and perceived motor 
competence. 
 
Table 2. 
Mean scores and cluster comparisons for the four Clusters (N=155) 
Note. Values in parentheses are standard errors. A cluster mean is significantly different from another mean if they have 
different superscripts. Different superscripts between parentheses indicate a trend to significance. Differences between the four 
clusters were tested by repeating the equations several times and changing the reference category. As such, coefficients for 
each cluster were obtained, which enabled pairwise comparisons. 
-1,02
0,43
-0,36
1,02
-0,98
-0,9
0,74
0,6
-1,5
-1,0
-0,5
0,0
0,5
1,0
1,5
Standardized actual motor competence Standardized perceived motor competence
Variable Cluster 
     
 
Cluster 1: 
Low-low 
Cluster 2: 
High-low 
Cluster 3: 
Low-high 
Cluster 4: 
High-high 
 
 
n=32 
7 boys, 25 girls 
20.6% 
n=27 
14 boys, 13 girls 
17.4% 
n=46 
19 boys, 27 girls 
29.7% 
n=50 
23 boys, 27 girls 
32.3% 
Cluster dimensions (z-scores)   
 Actual motor competence -1.02 (0.08)a 0.43 (0.09)c -0.36 (0.07)b 1.02 (0.06)d 
 Perceived motor competence -0.98 (0.09)a -0.90 (0.10)a 0.74 (0.08)b 0.60 (0.07)b 
Cluster dimensions (raw scores)     
 Actual motor competence 88.94 (1.20)a 110.70 (1.31)c 98.76 (1.00)b 119.54 (0.96)d 
 Perceived motor competence 2.52 (0.06)a 2.57 (0.06)a 3.59 (0.05)b 3.50 (0.05)b 
Child outcomes 
 Autonomous motivation  3.88 (0.15)a 4.07 (0.15)a 4.55 (0.12)b 4.43 (0.12)b 
 Global Self-worth 2.93 (0.14)a 2.98 (0.14)a 3.31 (0.12)b 3.33 (0.11)b 
the “high - low” cluster 
the “low - high” cluster 
the “high - high” cluster 
the “low - low” cluster 
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Differences between clusters in terms of autonomous motivation for sports and global self-
worth  
Children in the low-low cluster (β0=3.88, SE=.15) and the high-low cluster (β0=4.07, SE=.15) displayed 
significantly lower levels of autonomous motivation for sports than children in the low-high cluster 
(β0=4.55, SE=.12) and the high-high cluster (β0=4.43, SE=.12; χ2 values = 4.70 - 17.45; p values = <0.001 - 
0.03; see Table 1). A similar result was found for global self-worth (χ2 values = 4.20 - 7.15; p values = 0.01 
- 0.04) with children in the low-low cluster (β0=2.93, SE=.14) and the high-low cluster (β0=2.98, SE=.14) 
having significantly lower levels of global self-worth than children in the low-high cluster (β0=3.31, SE=.12) 
and the high-high cluster (β0=3.33, SE=.11). 
 
Discussion 
The aim of the current study was threefold: to investigate how actual and perceived motor competence 
align in elementary school children by using a person-centred approach (aim 1) and to explore how 
children with different types of motor competence-based profiles might differ in terms of autonomous 
motivation for sports (aim 2) and global self-worth (aim 3). 
Cluster analyses identified four motor competence-based profiles: two groups were characterized by 
corresponding levels of actual and perceived motor competence with approximately one fifth of all 
children (20.6%) having relatively low levels of both actual and perceived motor competence (i.e., low-
low) and almost one third (32.3%) having relatively high levels of both (i.e., high-high). In addition, two 
groups with divergent levels of actual and perceived motor competence were identified. A minority of 
children (17.4%) had relatively high levels of actual motor competence but low levels of perceived motor 
competence (i.e., high-low) while a fairly large group (29.7%) displayed a combination of relatively low 
levels of actual motor competence and high levels of perceived motor competence (i.e., low-high). With 
almost half of the children displaying divergent levels of actual and perceived motor competence, these 
results confirm that young children often lack the cognitive capability to correctly assess their competence 
(Goodway & Rudisill, 1997; Harter & Pike, 1984). Conclusions based on previous research that only 
included measurements of perceived motor competence (in contrast to measurements of both actual and 
perceived motor competence) should thus be interpreted with caution.  
While previous studies among adolescents that applied a person-centred approach (Weiss & Amorose, 
2005; De Meester et al., 2016a) did not identify a group with relatively lower levels of perceived motor 
competence than actual motor competence, the current study identified a small group of children with 
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such a profile. This finding is somewhat surprising given that young children are often believed to rather 
easily overestimate their competence, when compared to adolescents. When exploring the absolute mean 
scores of this group of ‘underestimators’, it was found that the discrepancy between actual and perceived 
motor competence was rather small (at least for some children) with a group mean for actual motor 
competence of 110.70 (SD=1.31), which is considered moderate to high compared to other children in this 
age group (Kiphard & Schilling, 2007) and a group mean for perceived motor competence of 2.57 
(SD=0.06), which is the average of the 4-point scale, representing an average perceived motor competence 
(Harter, 2012). Most children in the current sample display high levels of perceived motor competence 
(M=3.16, SD=.58), which is in line with previous research among elementary school children (Rose et al., 
1997; Khodaverdi et al., 2015). 
Multilevel regression analyses showed that children in groups with relatively low levels of perceived motor 
competence (i.e., the low-low group and the high-low group), had significantly lower autonomous 
motivation for sports than children in groups with relatively high levels of perceived motor competence 
(i.e., the low-high group and the high-high group), independent from whether this was combined with high 
or low actual motor competence levels. Moreover, in spite of having high levels of actual motor 
competence, children with low levels of perceived motor competence (i.e., high-low) demonstrated lower 
levels of autonomous motivation for sports than children with low actual motor competence and high 
perceived motor competence (i.e., low-high). These findings are in agreement with previous studies 
among adolescents which indicated that perceived motor competence is positively related to motivation 
for sports (Bagoien & Halvari, 2005; Klint & Weiss, 1987), and suggest that perceived motor competence 
may be even more crucial than actual motor competence in terms of autonomous motivation and that 
children need to feel competent in order to be motivated to engage in sports and physical activity. In 
addition, the current results indicate that the relative ‘underestimation’ of competence is unfavourable as 
well. To this end, perceived competence should be taken into account when designing and implementing 
movement programs and interventions.  
Similar differences between clusters were found with respect to global self-worth: children with low levels 
of perceived competence (i.e., the low-low and the high-low group) had a significantly lower self-worth 
than children with high levels of perceived motor competence (i.e., the low-high and the high-high group). 
These results confirm our hypothesis that children in the groups with relatively high levels of perceived 
motor competence would display higher levels of global self-worth (Rose et al., 1997; Schoemaker & 
Kalverboer, 1994) than children in the groups with relatively low levels of perceived motor competence. 
While it was expected that the group with high actual motor competence (but low perceived motor 
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competence, i.e., high-low) would also display high levels of global self-worth (Rose et al., 1997), the 
current results show that a high actual motor competence is only positively related to global self-worth 
when combined with a high perceived motor competence. These findings indicate that low levels of 
perceived motor competence can have a negative impact on children’s global self-worth in spite of them 
having high levels of actual motor competence. The combination of high actual and low perceived motor 
competence is as undesirable as the combination of both low actual and low perceived motor competence 
in terms of global self-worth. These findings further highlight that children’s perceived motor competence 
needs to be addressed in movement programs and interventions to increase global self-worth and 
motivation for sports and to promote (continued) engagement in physical activity and sports.  
 
Limitations, strengths and future research 
This study is not without limitations. For instance, the present investigation includes a relatively small 
sample size (N = 159). Although there was sufficient data to perform cluster-analyses (Breckenridge, 2000), 
differences between clusters must be critically interpreted as group sizes were not equal, ranging from 27 
to 50. A larger sample would enable further separate analyses for boys and girls, and the examination of 
age differences in the alignment of actual and perceived motor competence.  
Furthermore, the cross-sectional design does not allow one to determine any causality between motor 
competence on the one hand and motivation for sports and global self-worth on the other hand. In this 
respect, longitudinal or experimental studies could provide more insight on the directionality of these 
relationships. Another recommendation is that future studies also include measurements of fundamental 
motor skills (such as running, kicking and throwing) to have a more complete measurement of actual motor 
competence, as the more general tasks of the KTK that measures the gross motor coordination and 
dynamic balance do not align very well with the items in the athletic competence subscale of the SPPC 
(Harter, 2012). Alternatively, measurements of perceived competence could more closely correspond to 
actual motor competence measurements.  
The main strength of this study is the use of a person-centred approach to identify motor-competence 
profiles and to examine differences between profiles in autonomous motivation for sports and global self-
worth. Another strength is the procedure that was followed to administer the questionnaires in the 
classrooms. Each question was read out loud by the researcher and children had the opportunity to ask 
for any clarification if needed. Future motor skill intervention research should also target perceived motor 
competence in order to improve motivation for sports and global self-worth and promote physical activity. 
Additionally, future studies should include a longitudinal approach to investigate the dynamic relationship 
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between motor competence and physical activity and the mediating role of perceived motor competence 
as described in the conceptual model of Stodden et al. (2008). In view of the present findings, we suggest 
expanding the conceptual model of Stodden et al. (2008) and include motivation as a mediating factor 
between actual and perceived motor competence on the one hand and physical activity on the other. 
 
Conclusions  
This study among elementary school children revealed two motor-competence profiles with 
corresponding levels of actual and perceived motor competence and two with divergent profiles. In 
addition, the results showed that children with low perceived motor competence are less autonomously 
motivated for sports and have a lower global self-worth than children with high perceived motor 
competence, even if they have high actual motor competence. These findings emphasize that fostering 
children’s perceived motor competence might be crucial to improve their motivation for sports and their 
global self-worth, two factors that are crucial in the promotion of lifelong physical activity. If children 
perceive themselves as more competent, they are not only more autonomously motivated to engage in 
sport and physical activities, it is also beneficial for their global self-worth. As such, physical education and 
youth sports programs should target both actual and perceived motor competence through autonomy 
supportive teaching and differentiated instruction in order to help children become competent and 
motivated movers.  
  
232 
 
References 
Asendorpf, J. B., Borkenau, P., Ostendorf, F., & Van Aken, M. A. G. (2001). Carving personality description 
at its joints: Confirmation of three replicable personality prototypes for both children and adults. 
European Journal of Personality, 15(3), 169-198. Retrieved from WOS:000169578300001 
Babic, M. J., Morgan, P. J., Plotnikoff, R. C., Lonsdale, C., White, R. L., & Lubans, D. R. (2014). Physical 
Activity and Physical Self-Concept in Youth: Systematic Review and Meta-Analysis. Sports 
Medicine, 44(11), 1589-1601. Retrieved from WOS:000344974500009 
Bagoien, T. E., & Halvari, H. (2005). Autonomous motivation: Involvement in physical activity, and 
perceived sport competence: Structural and mediator models. Perceptual and Motor Skills, 100(1), 
3-21. Retrieved from WOS:000227110900001 
Barnett, L., Morgan, P., van Beurden, E., & Beard, J. (2008). Perceived sports competence mediates the 
relationship between childhood motor skill proficiency and adolescent physical activity and 
fitness: a longitudinal assessment. International Journal of Behavioral Nutrition and Physical 
Activity, 5(1), 40. doi:10.1186/1479-5868-5-40. Retrieved from http://www.ijbnpa.org/ 
content/5/1/40 
Barnett, L. M., Ridgers, N. D., & Salmon, J. (2015). Associations between young children's perceived and 
actual ball skill competence and physical activity. Journal of Science and Medicine in Sport, 18(2), 
167-171. Retrieved from WOS:000351649700010 
Breckenridge, J. N. (2000). Validating cluster analysis: Consistent replication and symmetry. Multivariate 
Behavioral Research, 35(2), 261-285. Retrieved from WOS:000087819200005 
D'Hondt, E., Deforche, B., Gentier, I., De Bourdeaudhuij, I., Vaeyens, R., Philippaerts, R. et al. (2013). A 
longitudinal analysis of gross motor coordination in overweight and obese children versus normal-
weight peers. International Journal of Obesity, 37(1), 61-67. Retrieved from 
WOS:000313358100008 
De Meester, A., Maes, J., Stodden, D., Cardon, G., Goodway, J., Lenoir, M. et al. (2016). Identifying 
configurations of actual and perceived motor competence among adolescents: associations with 
motivation towards physical education, physical activity and sports participation. Journal of Sports 
Sciences. doi:10.1080/02640414.2016.1149608. Retrieved from http://www.tandfonline.com/ 
doi/abs/10.1080/02640414.2016.1149608?journalCode=rjsp20 
Deci, E. L., & Ryan, R. M. (2000). The "what" and "why" of goal pursuits: Human needs and the self-
determination of behavior. Psychological Inquiry, 11(4), 227-268. Retrieved from 
WOS:000166046400001 
Everitt, B. S., Landau, S., & Leese, M. (2001). Cluster analysis New York: Oxford University Press. 
233 
 
Fliers, E. A., de Hoog, M. L. A., Franke, B., Faraone, S. V., Rommelse, N. N. J., Buitelaar, J. K. et al. (2010). 
Actual Motor Performance and Self-Perceived Motor Competence in Children With Attention-
Deficit Hyperactivity Disorder Compared With Healthy Siblings and Peers. Journal of 
Developmental and Behavioral Pediatrics, 31(1), 35-40. Retrieved from WOS:000273750800005 
Gallahue, D. L., Ozmun, J. C., & Goodway, J. (2012). Understanding Motor Development: Infants, Children, 
Adolescents, Adults (7th ed.) McGraw-Hill Education. 
Garson, G. (2014). Cluster Analysis: 2014 Edition (Statistical Associates Blue Book Series 24). 
Goodway, J. D., & Rudisill, M. E. (1997). Perceived physical competence and actual motor skill competence 
of African American preschool children. Adapted Physical Activity Quarterly, 14(4), 314-326. 
Retrieved from WOS:A1997XX90500004 
Gore, P. (2000). Cluster analysis. In H.E.A. Tinsley & S. D. Brown (Eds.), Handbook of Applied Multivariate 
Statistics and Mathematical Modeling (pp. 297-321) San Diego, CA: Academic Press. 
Haga, M. (2008). The relationship between physical fitness and motor competence in children. Child Care 
Health and Development, 34(3), 329-334. Retrieved from WOS:000254932800006 
Harter, S. (1999). The construction of the self: A developmental perspective. New York: Guilford Press. 
Harter, S. (2012). Self-Perception Profile for Children: Manual and Questionnaires (Revision of the Self-
Perception Profile for Children, 1985) University of Denver; Department of Psychology. 
Harter, S., & Pike, R. (1984). The Pictorial Scale of Perceived Competence and Social Acceptance for Young-
Children. Child Development, 55(6), 1969-1982. Retrieved from WOS:A1984AAG5600001 
Holfelder, B., & Schott, N. (2014). Relationship of fundamental movement skills and physical activity in 
children and adolescents: A systematic review. Psychology of Sport and Exercise, 15(4), 382-391. 
Retrieved from WOS:000338393700008 
Khodaverdi, Z., Bahram, A., Khalaji, H., & Kazemnejad, A. (2013). Motor Skill Competence and Perceived 
Motor Competence: Which Best Predicts Physical Activity among Girls? Iranian Journal of Public 
Health, 42(10), 1145-1150. Retrieved from WOS:000326245200010 
Khodaverdi, Z., Bahram, A., Stodden, D., & Kazemnejad, A. (2015). The relationship between actual motor 
competence and physical activity in children: mediating roles of perceived motor competence and 
health-related physical fitness. J.Sports Sci., 1-7. doi:10.1080/02640414.2015.1122202 [doi]. 
Retrieved from PM:26691581 
Kiphard, E. J., & Schilling, F. (1974). Körperkoordinationstest für Kinder. Weinheim, Germany: Beltz Test 
GmbH. 
234 
 
Kiphard, E. J., & Schilling, F. (2007). Körperkoordinationstest für Kinder. Überarbeitete und ergänzte 
Auflage. Göttingen, Germany: Beltz Test GmbH. 
Klint, K. A., & Weiss, M. R. (1987). Perceived Competence and Motives for Participating in Youth Sports - A 
Test of Harter Competence Motivation Theory. Journal of Sport Psychology, 9(1), 55-65. Retrieved 
from WOS:A1987G397700005 
Liong, G. H. E., Ridgers, N. D., & Barnett, L. M. (2015). Associations Between Skill Perceptions and Young 
Children'S Actual Fundamental Movement Skills. Perceptual and Motor Skills, 120(2), 591-603. 
Retrieved from WOS:000353566700017 
Logan, S. W., Webster, E. K., Getchell, N., Pfeiffer, K. A., & Robinson, L. E. (2015). Relationship Between 
Fundamental Motor Skill Competence and Physical Activity during Childhood and Adolescence: A 
Systematic Review. Kinesiology Review, 4, 416-426. doi:10.1123/kr.2013-0012  
Lubans, D. R., Morgan, P. J., Cliff, D. P., Barnett, L. M., & Okely, A. D. (2010). Fundamental Movement Skills 
in Children and Adolescents Review of Associated Health Benefits. Sports Medicine, 40(12), 1019-
1035. Retrieved from WOS:000285176200002 
Magnusson, D. (1988). Individual development from an interactional perspective, Volume 1 of Paths 
through life. Hillsdale, NJ: L. Erlbaum Associates. 
Markland, D., & Tobin, V. (2004). A modification to the behavioural regulation in exercise questionnaire to 
include an assessment of amotivation. Journal of Sport & Exercise Psychology, 26(2), 191-196. 
Retrieved from WOS:000221964700002 
Milligan, G. W., & Cooper, M. C. (1985). An Examination of Procedures for Determining the Number of 
Clusters in A Data Set. Psychometrika, 50(2), 159-179. Retrieved from WOS:A1985AJS6400002 
Noordstar, J. J., van der Net, J., Jak, S., Helders, P. J. M., & Jongmans, M. J. (2016). Global self-esteem, 
perceived athletic competence, and physical activity in children: A longitudinal cohort study. 
Psychology of Sport and Exercise, 22, 83-90. Retrieved from WOS:000367116400010 
Pannekoek, L., Piek, J., & Hagger, M. (2013). Motivation for physical activity in children: A moving matter 
in need for study. Human Movement Science, 32(5), 1097-1115. Retrieved from 
WOS:000329476000018 
Piek, J. P., Baynam, G. B., & Barrett, N. C. (2006). The relationship between fine and gross motor ability, 
self-perceptions and self-worth in children and adolescents. Human Movement Science, 25(1), 65-
75. Retrieved from http://www.sciencedirect.com/science/article/pii/S0167945705000886 
Raudsepp, L., & Liblik, R. (2002). Relationship of perceived and actual motor competence in children. 
Perceptual and Motor Skills, 94(3), 1059-1070. Retrieved from WOS:000177411400001 
235 
 
Robinson, L. E., Stodden, D. F., Barnett, L. M., Lopes, V. P., Logan, S. W., Rodrigues, L. P. et al. (2015). Motor 
Competence and its Effect on Positive Developmental Trajectories of Health. Sports Med, 45(9), 
1273-1284. doi:10.1007/s40279-015-0351-6. Retrieved from PM:26201678 
Rose, B., Larkin, D., & Berger, B. G. (1997). Coordination and gender influences on the perceived 
competence of children. Adapted Physical Activity Quarterly, 14(3), 210-221. Retrieved from 
WOS:A1997XF80900003 
Rose, E., & Larkin, D. (2002). Perceived competence, discrepancy scores, and global self-worth. Adapted 
Physical Activity Quarterly, 19(2), 127-140. Retrieved from WOS:000174928100001 
Schoemaker, M. M., & Kalverboer, A. F. (1994). Social and Affective Problems of Children Who Are Clumsy 
- How Early do They Begin. Adapted Physical Activity Quarterly, 11(2), 130-140. Retrieved from 
WOS:A1994ND60700003 
Sebire, S. J., Jago, R., Fox, K. R., Edwards, M. J., & Thompson, J. L. (2013). Testing a self-determination 
theory model of children's physical activity motivation: a cross-sectional study. International 
Journal of Behavioral Nutrition and Physical Activity, 10. Retrieved from WOS:000327554400001 
Smits-Engelsman, B. C. M., Henderson, S. E., & Michels, C. G. J. (1998). The assessment of children with 
Developmental Coordination Disorders in the Netherlands: The relationship between the 
Movement Assessment Battery for Children and the Korperkoordinations Test fur Kinder. Human 
Movement Science, 17(4-5), 699-709. Retrieved from WOS:000075788900012 
Stodden, D. F., Goodway, J. D., Langendorfer, S. J., Roberton, M. A., Rudisill, M. E., Garcia, C. et al. (2008). 
A Developmental Perspective on the Role of Motor Skill Competence in Physical Activity: An 
Emergent Relationship. Quest, 60(2), 290-306. doi:doi: 10.1080/00336297.2008.10483582. 
Retrieved from http://dx.doi.org/10.1080/00336297.2008.10483582. Retrieved from Routledge. 
Teixeira, P. J., Carraca, E. V., Markland, D., Silva, M. N., & Ryan, R. M. (2012). Exercise, physical activity, and 
self-determination theory: A systematic review. International Journal of Behavioral Nutrition and 
Physical Activity, 9. Retrieved from WOS:000309218200001 
Vandorpe, B., Vandendriessche, J., Lefevre, J., Pion, J., Vaeyens, R., Matthys, S. et al. (2011). The 
KorperkoordinationsTest fur Kinder: reference values and suitability for 6-12-year-old children in 
Flanders. Scandinavian Journal of Medicine & Science in Sports, 21(3), 378-388. Retrieved from 
WOS:000290589700006 
Vansteenkiste, M., Niemiec, C., & Soenens, B. (2010). The development of the five mini-theories of self-
determination theory: An historical overview, emerging trends, and future directions. In T. Urdan 
& S. Karabenick (Eds.), Advances in motivation and achievement. Volume 16 (The decade ahead) 
(pp. 105-166) UK: Emerald Publishing. 
236 
 
von Eye, A., & Bogat, G. A. (2006). Person-oriented and variable-oriented research: Concepts, results, and 
development. Merrill-Palmer Quarterly-Journal of Developmental Psychology, 52(3), 390-420. 
Retrieved from WOS:000241633300002 
Weiss, M. R., & Amorose, A. J. (2005). Children's self-perceptions in the physical domain: Between- and 
within-age variability in level, accuracy, and sources of perceived competence. Journal of Sport & 
Exercise Psychology, 27(2), 226-244. Retrieved from WOS:000229862600007 
 
237 
 
 
 
 
PART 3: GENERAL DISCUSSION 
 
  
238 
 
  
239 
 
The central aim of this dissertation was to investigate how children and adolescents can be motivated to 
develop a physically active lifestyle. The socio-ecological model as proposed by Sallis et al. (2006) was used 
as an overarching framework to situate the examined underlying mechanisms and to integrate the models 
and theories that were used in the empirical studies (i.e.; Self-Determination Theory by Deci & Ryan, 2000; 
and the conceptual model developed by Stodden et al., 2008). The third and final section of this 
dissertation starts with an overview and an in-depth discussion of the main findings of the studies in 
relation to the five research aims, which are (1) investigating the potential that extracurricular school-
based sports hold as a medium through which (young) adolescents can be motivated to develop a 
physically active lifestyle, (2) examining how actual and perceived motor competence relate to each other 
in various age groups, (3) investigating how actual and perceived motor competence (separately and 
combined) relate to physical activity engagement, (4) examining how children’s and adolescents’ actual 
and perceived motor competence (separately and combined) relate to autonomous motivation towards 
PE and sports, and (5) and exploring how all underlying mechanisms of physical activity as described by 
the conceptual model (Stodden et al., 2008) and Self-Determination Theory (Deci & Ryan, 2000) interact 
and predict sports participation. The overview and discussion of the main findings are followed by a 
summary of the theoretical and practical implications, along with some directions for future research, as 
well as the strengths and limitations of the included studies. We end this dissertation with a general 
conclusion.  
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1 Overview and discussion of the main findings 
A recent study among children and adolescents in 38 countries from six continents revealed that less than 
half of the youngsters (i.e., 20% - 39%) meet the guideline of at least 60 min of MVPA per day (Tremblay 
et al., 2016). Since the majority of children and youngsters do not enjoy the physical, psychological, and 
social health benefits associated with sufficient MPVA levels (Janssen & LeBlanc, 2010; Reiner et al., 2013), 
the central aim of this dissertation was to investigate how children and adolescents can be motivated to 
develop an active lifestyle. Underlying factors and mechanisms that can influence youngsters’ engagement 
in physical activity have been summarized in socio-ecological models by means of levels of influence 
(Stokols, 1996), with behavior settings and intrapersonal factors being two of these levels (Sallis et al., 
2006). The first part of the original research included in this dissertation focused on extracurricular school-
based sports as one specific aspect of a behavior setting (i.e., the school environment), and examined how 
extracurricular school-based sports programs might motivate youngsters to develop an active lifestyle. 
The second part focused on intrapersonal factors and examined children’s and adolescents’ actual motor 
competence, their perceived motor competence, and their motivation in relation to their participation in 
physical activities and sports, with a focus on physical education and (organized) sports. 
 
1.1 Motivating children and adolescents to develop a physically active lifestyle: 
the role of extracurricular school-based sports 
Despite broad evidence from Anglo-Saxon countries that extracurricular school-based sports participation 
during adolescence is associated with increased physical activity, various health benefits, and academic 
performance (e.g., Fredricks & Eccles, 2006; Kurc & Leatherdale, 2009; Barber et al., 2001), little research 
in this context has been done among European samples (but see Silva et al., 2010; Belton et al., 2016 for 
exceptions) and among younger age groups (e.g., children making the transition to adolescence). Yet, such 
research is crucial given the substantial differences in the content and aims between extracurricular 
school-based sports programs in Europe and those in Anglo-Saxon countries (Stokvis, 2009; Pot & Van 
Hilvoorde, 2013), and the fact that early adolescence is known to be a risk period for decreased levels of 
physical activity (Knuth & Hallel, 2009; Kalman et al., 2015). Therefore, the first aim of this dissertation 
was to examine whether Flemish extracurricular school-based sports programs reach children in late 
childhood and adolescents, and especially those at risk for an inactive lifestyle (i.e., children and 
adolescents without community sports membership and girls). Furthermore, we wanted to investigate 
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whether extracurricular school-based sports participants are more physically active, as reported in Anglo-
Saxon countries, and/or more autonomously motivated towards sports than their non-participating peers. 
Table 1 provides an overview of the two studies included in this dissertation which looked into the role of 
extracurricular school-based sports in motivating children and adolescents to develop a physically active 
lifestyle, along with a description of the study samples and the measurements 
 
Table 1. Overview of the studies examining the role of extracurricular school-based sports in motivating 
children and adolescents to develop a physically active lifestyle. 
Chapter Sample Measurements 
Extracurricular school-based 
sports participation 
Physical activity Motivation 
1.1 Flemish 9- to 13-year-old 
children (5th & 6th grade)  
(n = 1049) - LC 
 
 
adapted FPAQ 
 participation (yes – no) 
 weekly participation time 
 available sports offer 
 desired sports offer 
 
 
adapted FPAQ: 
weekly physical 
activity 
 
 
adapted BREQ: 
motivation for 
sports 
 
1.2 Flemish 11- to 23-year-
old adolescents  
(7th - 13th grade) 
(n = 1526) - A 
Note. LC = Late Childhood, A = adolescence, FPAQ = Flemish Physical Activity Questionnaire (Philippaerts et al., 2006), BREQ = 
Behavioral regulation in Exercise Questionnaire (Markland & Tobin, 2004; Aelterman et al., 2012b; Sebire et al., 2013) 
 
1.1.1 Aim 1: extracurricular school-based sports as a motivating vehicle towards a 
physically active lifestyle 
We found large differences in participation rates in extracurricular school-based sports between children 
in late childhood and adolescents. More specifically, 76% of the 5th- and 6th-graders, compared to 29% of 
the 7th- through 13th-graders participated at least once per year in extracurricular school-based sports. 
Participation rates show a steep decline during the transition from elementary school to secondary school 
(and another smaller decline two years later) but stay relatively stable during the ensuing years (with 34% 
of the 7th- and 8th-graders, 26% of the 9th- and 10th-graders, and 26% of the 11th- through 13th-graders 
participating in extracurricular school-based sports). Furthermore, extracurricular school-based sports 
were found to reach 65% of the 5th- and 6th-graders without community sports membership and 20% of 
the 7th- through 13th-graders without community sports membership. Similar results were found among 
girls, another at-risk group, with 68% of the girls in late childhood but only 22% of the female adolescents 
participating in extracurricular school-based sports. While these participation rates among at-risk 
youngsters certainly leave room for improvement, they are also encouraging. Even among adolescents, in 
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itself a risk group for decreased physical activity (Kalman et al., 2015), one fifth of the most vulnerable 
students (in terms of physical activity) were found to participate in extracurricular school-based sports. 
Adolescent extracurricular school-based sports participants also appeared to participate on a regular basis 
with an average participation time of 112 min per week. Fifth- and 6th-grade participants reported a weekly 
average participation time in extracurricular school-based sports of 67 min. 
 
The results also revealed that extracurricular school-based sports participants were more physically active 
than non-participants. Fifth- and 6th-grade participants were on average 164 min per week more physically 
active than their non-participating peers. Since this difference in physical activity is bigger than 
participants’ weekly time spent in extracurricular school-based sports (i.e., 67 min per week), it can be 
concluded that 5th- and 6th-grade extracurricular school-based sports participants were not only engaging 
in an additional moment of physical activity during their participation in extracurricular school-based 
sports but were also more physically active than their non-participating peers outside the extracurricular 
school-based sports context. The difference in weekly physical activity between 7th- through 13th-grade 
participants and non-participants was 118 min per week and roughly corresponded to participants’ weekly 
time spent in extracurricular school-based sports (i.e., 112 min per week). This indicates that adolescent 
participants engaged in an additional moment of physical activity (compared to their non-participating 
peers) during extracurricular school-based sports but were not necessarily more active than non-
participants outside the extracurricular school-based sports context. It is thus possible that 5th- and 6th-
grade participants (but not 7th- through 13th-grade participants) make the transfer from participation in 
extracurricular school-based sports to participation in sports and physical activity outside the school 
environment. Given the cross-sectional design of both studies, it must be taken into account that we 
cannot conclude with certainty that extracurricular school-based sports participation leads to increased 
physical activity levels. It is likewise possible that extracurricular school-based sports programs mainly 
attract students who already have a physically active lifestyle.  
 
With respect to autonomous motivation towards sports, it was found that boys in late childhood who 
participated in extracurricular school-based sports but not in community sports had higher levels of 
autonomous motivation than boys not engaging in any form of organized sports. Such differences were 
not found between participating and non-participating girls in late childhood. Adolescent extracurricular 
school-based sports participants were found to be more autonomously motivated towards sports than 
their non-participating peers, independent of sex or community sports membership. The overall difference 
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in autonomous motivation between participants and non-participants could either indicate that 
extracurricular school-based sports mainly attract students who are already optimally motivated to 
participate in sports, or it could mean that participation in extracurricular sports strengthens participants’ 
autonomous motivation for sports. The latter would be consistent with the findings of a study, for which 
questionnaire data were collected at the beginning and end of a school year in a sample of American 6th- 
through 8th-graders, which indicated that students increasingly appreciate sports activities and develop a 
positive attitude towards sports through participation in extracurricular school-based sports (Kanters & 
Bocarro, 2012).  
 
When examining the extracurricular school-based sports offering, soccer was found to be organized in 
more than 90% of the 62 schools (30 elementary schools and 32 secondary schools) and was, as such, the 
most offered sport. Other traditional team sports such as netball, volleyball, hockey and basketball were 
also often included in the extracurricular school-based sports programs. This emphasis on traditional team 
sports is similar to the focus of extracurricular school-based sports programs in the Anglo-Saxon world 
(Cohen et al., 2007; Penney & Harris, 2007; Kanters et al., 2013). Although team sports are overall popular 
among Flemish children and adolescents, it can be questioned whether predominantly offering this type 
of sports is the most optimal choice to appeal to youngsters without community sports membership. It 
can be assumed that the majority of youngsters without community sports membership will also be less 
inclined to participate in extracurricular school-based sports if both types of organized sports mainly offer 
the same sports. Expanding the currently existing extracurricular school-based sports programs with sports 
that are not commonly offered in community sports clubs could result in higher participation rates. Indeed, 
when the participants of the studies described in chapter 1.1 and 1.2 were asked in which sports they 
would participate if they would be offered in the extracurricular school-based sports programs, they 
enumerated a variety of sports (De Meester, Haerens, & Cardon, 2016). Boys not only listed various team 
sports (61%), but also cycling (including BMX, mountain biking, and spinning, 46%) and racquet sports 
(tennis, badminton, squash, table tennis and speedminton, 43%). Other commonly mentioned sports were 
fitness (including power training, aerobics, Zumba and Tae Bo, 31%) and self-defense and martial arts 
(31%). Girls had dancing on number one of their wish list (56%), followed by team sports (44%), gymnastics 
(40%), fitness (39%) and racquet sports (36%). 
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Take home message 
It can be concluded that extracurricular school-based sports programs may be a promising medium to 
motivate children and adolescents to develop a more physically active lifestyle. After all, the differences 
in physical activity between participants and non-participants (i.e., circa 23 min a day among children in 
late childhood, and circa 17 min a day among adolescents) were bigger than the differences in physical 
activity that 5th-grade children obtained as a result of one of the most successful physical activity 
interventions reported in literature (i.e., 10 min a day, Salmon et al., 2008). The encouraging participation 
rates among youngsters without community sports membership indicate that schools with extracurricular 
school-based sports programs succeed in reaching a significant number of youngsters who otherwise 
would not participate in any form of organized sports. Likewise, they manage to attract a substantial 
number of girls. As such, extracurricular school-based sports programs could also be a valuable context for 
future interventions aiming at increasing physical activity levels among youngsters at risk for an inactive 
lifestyle. Nonetheless, it must be noted that the participation rates among girls and youngsters without 
community sports membership were lower than the general participation rates. It is thus crucial to make 
the currently existing extracurricular school-based sports programs (and future interventions in the 
extracurricular school-based sports context) more attractive and tailored to the needs and wishes of its 
participants, especially to girls and adolescents who do not participate in organized sports outside the 
school context. 
Together with the results from two other recent studies among Irish and Portuguese adolescents, 
respectively (Silva et al., 2010; Belton et al., 2016), the findings of the studies in this dissertation provide 
preliminary proof that the positive association between extracurricular school-based sports participation 
in Anglo-Saxon countries (with an emphasis on interscholastic extracurricular school-based sports) and 
adolescents’ physical activity levels in the short- and long-term (Curtis et al., 1999; Howell & McKenzie, 
1987; Dohle & Wansink, 2013; Kurc & Leatherdale, 2009) may probably be generalized to 1) European 
populations and 2) younger populations. Since all European studies that examined extracurricular school-
based sports participation in relation to physical activity and other health-related factors so far were cross-
sectional, it is recommended to conduct longitudinal or intervention studies in the future. This would allow 
determining whether extracurricular school-based sports participation indeed triggers a more active 
lifestyle, or whether it is rather the other way around with extracurricular school-based sports mainly 
attracting youngsters who already have an active lifestyle. 
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1.2 Motivating children and adolescents to develop a physically active lifestyle: 
the role of motor competence 
In the last decade, many studies examined children’s motor competence as an underlying mechanism of 
their engagement in physical activity (see Logan et al., 2015 for an overview). Most studies confirm the 
existence of a dynamic and synergistic relationship between actual motor competence and physical 
activity, as proposed in the conceptual model (Stodden et al., 2008). Children who are good at running, 
jumping, catching, and throwing (and other locomotor and object control skills), are more likely to be 
physically active; and children who are more physically active will automatically further develop their 
motor skills while being active. However, it remains unclear why most of the reported correlations 
between actual motor competence and physical activity were only small or moderate, even among 
adolescents (e.g., Barnett et al., 2011). According to the conceptual model (Stodden et al., 2008), perceived 
motor competence mediates the relationship between actual motor competence and physical activity. 
This means that a child’s perceived motor competence (to a great extent) explains the relationship 
between his/her actual motor competence and physical activity levels. If the effect of the child’s perceived 
motor competence would somehow be removed, the association between his/her actual motor 
competence and physical activity levels would become less significant or even insignificant. Yet, it remains 
unclear how actual and perceived motor competence relate to each other and whether perceived motor 
competence is indeed a mediator in the relationship between actual motor competence and physical 
activity. Furthermore, it has not yet been investigated how the underlying mechanisms of physical activity 
engagement as proposed by Self-Determination Theory (i.e., competence satisfaction and autonomous 
motivation) might influence or mediate the relationship between actual motor competence and physical 
activity. To respond to these gaps in the literature, we examined how actual and perceived motor 
competence relate to each other (aim 2, 1.2.1), how they (separately and combined) relate to physical 
activity engagement (aim 3, 1.2.2), how they (separately and combined) relate to autonomous motivation 
towards PE and sports (aim 4, 1.2.3), and how all underlying mechanisms of physical activity as described 
by the conceptual model (Stodden et al., 2008) and Self-Determination Theory (Deci & Ryan, 2000) interact 
and predict sports participation (aim 5, 1.2.4). We addressed these aims in various groups which differed 
in nationality and age. Table 2 provides an overview of the five studies included in this dissertation which 
looked into the role of motor competence in motivating children and adolescents to develop a physically 
active lifestyle, along with a description of the study samples, the measurements, and the specific aims 
which were addressed.  
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Table 2. Overview of the studies examining the role of the role of motor competence in motivating children 
and adolescents to develop a physically active lifestyle. 
Chapter Sample Measurements Aims 
AMC PMC PA Motivation 
2.1 American 7- to 
12-year-old 
children  
(2nd -5th grade; 
MC-LC) 
(n = 361) 
TGMD-2 
  
 SPPC 
(sport/athletic 
competence 
subscale) 
accelerometers: 
five-day daily PA 
levels 
/ 2 
3 
2.2 2 
3 
2.3 Flemish 8- to 13-
year-old children  
(3rd – 6th grade; 
MC-LC) 
(n = 627) 
KTK  SPPC 
(sport/athletic 
competence 
subscale) 
FPAQ: weekly 
organized 
sports 
participation 
adapted BREQ: 
autonomous 
motivation for 
sports 
2 
3  
4 
5 
2.4 Flemish 12- to 15-
year-old 
adolescents  
(8th grade; EA) 
(n = 215) 
KTK CY-PSPP 
(sport/athletic 
competence 
subscale) 
FPAQ: weekly 
PA & organized 
sports 
participation 
adapted BREQ: 
autonomous 
motivation for 
PE 
2 
3  
4 
2.5 Flemish 8- to 11-
year-old children  
(3rd & 4th grade; 
MC) 
(n = 161) 
KTK  SPPC 
(sport/athletic 
competence 
subscale) 
/ adapted BREQ: 
autonomous 
motivation for 
sports 
2  
4 
AMC = actual motor competence; PMC = perceived motor competence; PA = Physical Activity;  
MC = middle childhood, LC = late childhood, EA = early adolescence 
KTK= Körperkoordinationstest für Kinder (Kiphard & Schilling, 1974; Kiphard & Schilling, 2007), TGMD-2 = Test of Gross Motor 
Development 2nd version (Ulrich, 2000); 
SPPC = Self-Perception Profile for children (Harter, 1985); CY-PSPP = Children and Youth Physical Self-perception profile 
(Whitehead, 1995); 
FPAQ = Flemish Physical Activity Questionnaire (Philippaerts et al., 2006), BREQ = Behavioral regulation in Exercise Questionnaire 
(Markland & Tobin, 2004; Aelterman et al., 2012b; Sebire et al., 2013) 
 
 
1.2.1 Aim 2: actual motor competence in relation to perceived motor competence 
The second aim of this dissertation was to investigate how actual and perceived motor competence relate 
to each other. Specifically, we examined this relationship in four samples. Below is a short comparison 
across the four samples in terms of actual and perceived motor competence, followed by the 
interpretation of the results of the variable-centered analysis and the person-centered analysis that were 
used to look into the relationship between actual and perceived motor competence. 
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When comparing the mean actual motor competence score of the four samples, it must be taken into 
account that the American sample and one of the Flemish samples (chapter 2.5) were obtained through 
convenience sampling while the other Flemish samples were obtained through stratified sampling. The 
convenience sampling in the American sample may have led to an over-representation of children with 
low levels of actual motor competence within the sample, possibly due to the over-representation of 
children with a low socio-economic status (52% of the total sample). Furthermore, a process-oriented test-
battery (i.e., TGMD-2, Ulrich, 2000) was used in the American sample while a product-oriented test-battery 
(i.e., KTK, Kiphard & Schilling, 1974; Kiphard & Schilling, 2007) was used in the Flemish samples to measure 
actual motor competence. This difference in measurement instrument (and thus in the reference norms) 
might partially explain why we found a striking difference in actual motor competence between the 
American sample on the one hand and the three Flemish samples on the other hand. The American 
children had overall low levels of actual motor competence with a mean score corresponding to the 20th 
percentile (Ulrich, 2000). The two samples of Flemish children had a mean actual motor competence score 
which was average (i.e., 51st percentile, Kiphard & Schilling, 1974) and above average (i.e., 64th percentile) 
respectively. The Flemish adolescents had a mean actual motor competence score which was slightly 
below average (i.e., 45th percentile). It is possible that the difference in measurement instrument (TGMD-
2 in the American sample and KTK in the Flemish samples) is at the root of the lower actual motor 
competence scores which were found among the American sample but it is likewise possible that the 
American children simply had overall lower actual motor competence levels than the Flemish children. A 
recent comparison between younger (i.e., early childhood: 3 - 5 years) American and Flemish children’s 
actual motor competence levels (among both samples measured with the TGMD-2) also revealed 
significantly higher levels among the Flemish children compared to the American children (Brian et al., 
2016). This significant cross-cultural difference might be due to the difference in exposure to organized 
physical activities in the school context with Belgian children in early childhood receiving weekly PE 
(usually from a specialist) and American children only receiving well-equipped free play (Brian et al., 2016). 
Another recent cross-cultural study found that Belgian 6- to 8-year-old children had significantly higher 
levels of actual motor competence (measured with the KTK) than Australian children as well (Bardid et al., 
2015).  
In terms of perceived motor competence (measured with the same 1-4 scale in all five studies: i.e., the 
sport/athletic competence subscale of the SPPC and the CY-PSPP, Harter, 1985; Harter, 2012), we found 
similar scores in the American children in middle and late childhood (M = 3.14, SD = .57) and one of the 
two samples of Flemish children in middle and late childhood (M = 3.16, SD = .58). The other sample of 
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Flemish children in middle and late childhood had lower perceived motor competence scores (M = 2.85, 
SD = .61), as did the sample of Flemish adolescents (M = 2.73, SD = .60). These overall scores are consistent 
with previous studies in children in middle and late childhood (e.g., Breslin, Murphy, Mckee, Delaney, & 
Dempster, 2012; Vedul-Kjelsas et al., 2012; Crane et al., 2015) and adolescents (e.g., Barnett et al., 2008; 
Barnett et al., 2011) that used the same scale to measure perceived motor competence. In the conceptual 
model (Stodden et al., 2008) it is suggested that children might be more inclined to overestimate their 
competence than adolescents because they still need to develop more sophisticated cognitive skills 
(Harter, 2006). This reasoning could provide a possible explanation for the differences in perceived motor 
competence between both age groups, if correlations between actual and perceived competence would 
indeed be stronger among adolescents than among children. Youngsters’ perceptions of their competence 
are most likely also influenced by the feedback they receive from their PE teachers and coaches. For 
example, performance-based feedback, which is assumed to be a more common type of feedback among 
older children and adolescents than among younger children (Marsh & Craven, 1997) might lead to less 
positive self-perceptions. 
To examine the relationship between actual and perceived motor competence, we first used a variable-
centered approach and then further examined the relationship by means of a person-centered approach. 
The variable-centered approach revealed small correlations between actual and perceived motor 
competence among American (r = .20, p < .001) and Flemish (r = .29, p < .001, and r = .28, p < .001) children 
in middle and late childhood, and a moderate (although only slightly stronger) association among Flemish 
adolescents (r = .31, p < .001 without controlling for covariates and β = .01, p < .01 when controlling for 
age and educational track), respectively (Table 3). Similar to previous studies (see 3.4.1 for an overview of 
22 studies), and in line with the conceptual model (Stodden et al., 2008), we found a positive association 
between actual and perceived motor competence in all four samples. At first sight, the association was, as 
proposed by the conceptual model (Stodden et al., 2008), stronger in the sample of adolescents (i.e., 
moderate: .30 ≤ r < .50, Cohen, 1988) than in the three samples of children (i.e., small: .10 ≤ r < .30; Cohen, 
1988) but when comparing the values by means of Fisher r-to-z transformation, the difference in strength 
between the correlation among adolescents and the correlations among the three samples of children in 
middle and late childhood was not significant (.17 ≤ p ≤ .78). Therefore, these results do not provide 
support for the reasoning that adolescents are better at correctly estimating their motor competence than 
children. 
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Although not reported in the studies, we also examined the correlation between actual and perceived 
motor competence for boys and girls separately and distinguished between locomotor skills and object 
control skills in the American sample (in which we used the TGMD-2 which allows distinguishing between 
locomotor skills and object control skills) since previous studies indicated that the strength of the 
association between actual and perceived motor competence might not only be dependent on age, but 
also on sex, and, associated therewith, the type of skills that were used. Table 3 provides an overview of 
the correlations that were found in each of the samples for boys and girls separately.  
Table 3. Overview of the correlations between actual and perceived motor competence for the total 
sample and for boys and girls separately 
Sample Measurements Total Boys Girls 
7- to 12-year-old American 
children (chapter 2.1) 
MC-LC 
AMC: TGMD-2 
PMC: SPPC (sport/athletic 
competence subscale) 
r = .20 
(p < .001) 
n = 361 
r = .11 
(p = .15) 
n = 180 
r = .28 
(p < .001) 
n = 181 
8- to 13-year-old Flemish 
children (chapter 2.3) 
MC-LC 
AMC: KTK 
PMC: SPPC (sport/athletic 
competence subscale) 
r = .29 
(p < .001) 
n = 627 
r = .31 
(p < .001) 
n = 324 
r = .26 
(p < .001)  
n = 303 
8- to 11-year-old Flemish 
children (chapter 2.5) 
MC-LC 
AMC: KTK 
PMC: SPPC (sport/athletic 
competence subscale) 
r = .28 
(p < .001) 
n = 161 
r = .22 
(p = .088) 
n = 65 
r = .32 
(p = .002)  
n = 96 
12- to 15-year-old Flemish 
adolescents (chapter 2.4) 
EA 
AMC: KTK 
PMC: CY-PSPP (sport/athletic 
competence subscale) 
r = .31 
(p < .001) 
n = 215 
r = .32 
(p < .001) 
n = 142 
r = .34 
(p = .004) 
n = 73 
r = Pearson correlation coefficient 
MC = middle childhood, LC = late childhood, EA = early adolescence 
AMC (Actual Motor Competence): KTK = Körperkoordinationstest für Kinder (Kiphard & Schilling, 1974; Kiphard & Schilling, 2007); 
TGMD-2 = Test of Gross Motor Development 2nd version (Ulrich, 2000); 
PMC (Perceived Motor Competence): SPPC = Self-Perception Profile for children (Harter, 1985); CY-PSPP = Children and Youth 
Physical Self-perception profile (Whitehead, 1995) 
 
In three of the four samples (i.e., the 7- to 12-year-old American children, the 8- to 11-year-old Flemish 
children, and the 12- to 15-year-old Flemish adolescents) we found a stronger correlation for girls (.28 ≤ r 
≤ .34) than for boys (.11 ≤ r ≤ .32) and while the correlation was significant in each of the samples of girls, 
we only found a significant correlation in two of the samples of boys (i.e., the 8- to 13-year-old Flemish 
children and the 12- to 15-year-old Flemish adolescents). A trend to significance was found in the sample 
of 8- to 11-year-old Flemish boys. Most other studies that examined the correlation between overall actual 
(i.e., not distinguishing between locomotor and object control skills) and perceived motor competence for 
boys and girls separately also found stronger correlations in girls than in boys (Robinson, 2011; LeGear et 
al., 2012; Vedul-Kjelsas et al., 2012). The one study which identified a stronger correlation in boys than in 
girls, used the 20 m endurance shuttle run of the EUROFIT test battery as measurement for actual motor 
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competence (Raudsepp & Liblik, 2002), which is not so much a measure of actual motor competence but 
rather a measure of aerobic fitness. 
 
It remains unclear which mechanisms can explain why, in general, the correlation between actual and 
perceived motor competence tends to be stronger in girls than in boys. Differences in actual motor 
competence between boys and girls could result in differences in amounts or types of feedback they 
receive from their environment, which could in turn lead to differences in perceived motor competence 
and accordingly differences in the relationship between actual and perceived motor competence. Because 
the KTK test battery requires a subtest score standardizing according to sex (and age) before an overall 
score can be calculated, it is not surprising that boys’ overall actual motor competence scores were 
comparable with those of girls in most of the studies included in this dissertation. We only found significant 
differences in one of the four samples: Flemish 8- to 11-year-old boys (72nd percentile) had significantly 
higher levels of actual motor competence than girls (58th percentile, F[1] 2.51, p = .013). Similar results 
were found in terms of perceived motor competence with boys having significantly higher levels of 
perceived motor competence than girls (F[1] = 4.25, p = .042) in only one of the samples (i.e., American 7- 
to 12-year-old children). Most other studies which used the same scale and examined sex differences in 
terms of perceived motor competence did not find significant differences either (e.g., Breslin et al., 2012; 
Crane et al., 2015), or found higher scores for boys than girls (e.g., Barnett et al., 2008). It would be 
interesting to examine whether the stronger correlations among girls’ actual and perceived motor 
competence in comparison with boys’ are related to a difference in 1) the feedback they receive from their 
PE teachers and/or coaches or 2) the sources of information they rely on to judge their competence. 
Previous studies have indicated that the predominant sources of information that youngsters use to assess 
their competence depend on their age (Eccles et al., 1998; Weiss & Amorose, 2005). For example, children 
in early and middle childhood were found to predominantly assess their competence based on required 
effort and parental feedback while children in late childhood and adolescents were found to mainly use 
peer comparison and more objective evaluations of their competence (Weiss & Amorose, 2005). Likewise, 
it might be possible that the preferred sources of information are sex-dependent and that boys mainly rely 
on other sources than girls. For example, a study in American high school athletes indicated that female 
athletes mainly relied on self-comparison/internal information and evaluative feedback to assess their 
competence while male athletes mostly relied on the use of competitive outcomes and speed/ease of 
learning to evaluate their competence (Horn, Glenn, & Wentzell, 1993). 
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Along with separate analyses for boys and girls, we also examined the relationship between actual and 
perceived motor competence separately for (standardized scores of) locomotor skills and object control 
skills in the American sample. We found similar small scores for both correlations (i.e., r = .11, p = .035 for 
the correlation between locomotor skills and perceived motor competence, and r = .14, p = .007 for the 
correlation between object control skills and perceived motor competence). The results of previous 
studies which examined both relationships separately were rather divergent with some studies showing 
comparable correlations for both relationships (e.g., Robinson, 2011), some showing stronger correlations 
between locomotor skills and perceived motor competence (e.g., LeGear et al., 2012), and some showing 
stronger correlations between object control skills and perceived motor competence (e.g., Barnett et al., 
2011). Yet, in the literature, no hypotheses are put forward as to which mechanisms would explain why 
relationships are expected to be different for locomotor or object control skills. 
The person-centered approach we applied provided more insight into how relative levels of actual and 
perceived motor competence are combined within specific groups. In the sample of American children, 
we identified three motor competence-based profiles: one profile with relatively low levels of both actual 
and perceived motor competence, one profile with relatively high scores of both, and one profile 
combining relatively low levels of actual motor competence with relatively high levels of perceived motor 
competence. In the samples of Flemish children and adolescents, we identified one additional profile 
combining relatively high levels of actual motor competence with relatively low levels of perceived motor 
competence. These findings indicate that youngsters with similar levels of actual competence can 
substantially differ in how they perceive their competence. Likewise, youngsters with similar levels of 
perceived motor competence can substantially differ in their actual motor competence.  
As mentioned before, the three samples used for the person-centered analyses were, in terms of actual 
motor competence, differently situated with respect to age- and sex-specific norms. The sample of 
American children had a very low mean actual motor competence score (i.e., 20th percentile) while the 
Flemish children and adolescents had a mean actual motor competence above average (i.e., 64th 
percentile) and just slightly below average (i.e., 45th percentile) respectively. These differences in general 
‘positioning’ with respect to the norms between the samples is important since the profiles that were 
identified in each of the studies were based on individuals’ scores with respect to the study sample. For 
example, children with the profile which was labeled as ‘high actual motor competence’ (and high 
perceived motor competence) in the American study had an average actual motor competence score 
corresponding to the 43rd percentile. This profile was labeled as ‘high actual motor competence’ because 
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the 43rd percentile was high in comparison with the study sample’s mean actual motor competence score, 
which was equivalent to the 20th percentile. In contrast, in the sample of Flemish children, the two profiles 
labeled as ‘high actual motor competence’ had higher mean actual motor competence scores 
corresponding to the 76th and 90th percentile respectively (i.e., a motor quotient of 110.7 and 119.5). 
Despite these differences in the meaning of the identified profiles, it can be concluded that youngsters’ 
with similar levels of actual competence can largely differ in how they perceive their competence. These 
findings might explain why the variable-centered analyses did not yield stronger correlations. 
Together, the results of the variable- and person-centered analyses suggest that youngsters’ perception 
of their motor competence might not only depend on their actual motor competence. There are possibly 
also other mechanisms affecting youngsters’ perceived motor competence, such as the sources of 
information and accordingly the types of feedback they predominantly rely on (e.g., external feedback 
from teachers, parents or peers, or more internal feedback and self-comparison), the reference group they 
compare themselves with (e.g., peers of the same sex or peers of both sexes), and personal characteristics 
(e.g., fixed mindset or growth mindset). Future studies could explore which factors can explain these 
differences between groups. For example, the results of a study among American 8- to 13-year-old children 
suggested that children who were considered overestimators, rated self-comparison as a more important 
source of information, and peer comparison/evaluation as a less important source of information to judge 
their competence than their peers who either underestimated or accurately estimated their competence 
(Horn & Weiss, 1991). 
 
Take home message 
Based on the variable-centered analyses, it can be concluded that, in line with the assumption of the 
conceptual model (Stodden et al., 2008), actual and perceived motor competence are positively related to 
each other. Correlations between actual and perceived motor competence were overall small to moderate 
and the strength of the correlation in young adolescents was comparable to the strength of the association 
in children in middle and late childhood. The person-centered analyses indicated that the overall small 
correlations found by means of variable-centered analyses might be due to the fact that youngsters with 
similar actual motor competence levels can substantially differ in the degree to which they perceive 
themselves as competent. Some youngsters have a relatively low actual motor competence in combination 
with a relatively high perceived motor competence while others (i.e., a fairly large group of adolescents 
but only a minority of children) have a relatively high actual motor competence in combination with a 
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relatively low perceived motor competence. These findings suggest that youngsters’ actual motor 
competence might not be the only decisive factor underlying their perceived motor competence. Other 
factors such as type and amount of feedback, frame of reference, and personal characteristics might also 
influence their perceptions.  
 
1.2.2 Aim 3: actual and perceived motor competence in relation to physical activity 
The third aim of this dissertation was to examine how actual and perceived motor competence relate to 
physical activity engagement. We first examined the relationship between youngsters’ actual motor 
competence and their physical activity engagement, then looked at the association between their 
perceived motor competence and physical activity engagement, and finally investigated how actual and 
perceived motor competence jointly relate to physical activity engagement among American and Flemish 
children in middle and late childhood, and among Flemish adolescents.  
 
1.2.2.1 Actual motor competence in relation to physical activity 
We first applied a variable-centered approach to examine the overall association between youngsters’ 
actual motor competence and their physical activity levels. As can be seen in table 4, the findings of this 
dissertation all point towards a positive correlation between actual motor competence and engagement 
in physical activity (and/or sports participation). A correlation of .28 (p < .001) was found between Flemish 
8- to 13-year-olds’ actual motor competence and their weekly time spent in organized sports while a 
correlation of .31 (p < .001) was found between American 7- to 12-year-old children’s actual motor 
competence and their objectively measured physical activity. The first correlation is considered small (i.e., 
.10 ≤ r < .30) and the second is considered moderate (i.e., .30 ≤ r < .50) when using Cohen’s cutoff values 
(Cohen, 1988), but the difference between both is negligible when comparing the absolute values. The 
smallest correlation was found between Flemish adolescents’ actual motor competence and their self-
reported physical activity (r = .17, p = .014). The relationship in adolescents was no longer significant after 
controlling for age, sex, educational track, and perceived motor competence. The above correlations are 
in line with those that were previously found in Australian (Hume et al., 2008; Morgan et al., 2008; Barnett 
et al., 2009; Hardy et al., 2012), American (Castelli & Valley, 2007), and Estonian (Raudsepp & Pall, 2006) 
children of middle and late childhood (.24 ≤ r ≤ .55; R2= 6-30%), and in Australian adolescents (-.01 ≤ r ≤ 
.35(Okely et al., 2001b; Hands et al., 2009; Barnett et al., 2011). Based on the assumption of the conceptual 
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model (Stodden et al., 2008) that the relationship between actual motor competence and physical activity 
strengthens with increasing age, we had expected to find a stronger correlation in our sample of 
adolescents. It is possible that the use of self-report questionnaires to measure physical activity 
(sometimes associated with over- or underestimation due to reporter bias and social desirability, 
Bermudez et al., 2013) had a negative impact on the strength of the relationship, so it would be interesting 
to replicate the study in adolescents with accelerometer data. Yet, based on the studies included in this 
dissertation, we did not find evidence for a strengthening correlation between actual motor competence 
and physical activity with increasing age.  
Table 4. Overview of the correlations between actual motor competence and physical activity  
Sample Type of PA AMC – PA 
7- to 12-year-old American children 
(chapter 2.1) 
objectively measured daily PA  r = .31 
(p < .001) 
8- to 13-year-old Flemish children 
(chapter 2.3) 
self-reported weekly organized sports participation r = .28 
(p < .001) 
12- to 15-year-old Flemish adolescents 
(chapter 2.4) 
self-reported weekly PA & organized sports 
participation 
r = .17 
(p = .014) 
AMC = actual motor competence; PMC = perceived motor competence; PA = Physical Activity; r = Pearson correlation coefficient 
 
Furthermore, we found that American children’s actual motor competence also significantly predicted 
their likelihood of meeting the recommendation of at least 60 min of MVPA per day (World Health 
Organization, 2014). To gain more insight into the relationship between children’s actual motor 
competence and their likelihood of meeting the MVPA guideline, we examined this relationship by means 
of a person-centered analysis. More specifically, we categorized the American children in middle and late 
childhood in groups based on their levels of actual motor competence relative to the existing age- and sex-
specific norms (i.e., relative to the population, Ulrich, 2000). Only 12% of the children with low actual 
motor competence (0-27 percentile) and 25% of the children with average motor competence (28-64 
percentile) were found to engage in at least 60 min of MVPA per day, compared to 41% of the children 
with high motor competence (65-100 percentile). These findings suggest that a minimal level of actual 
motor competence might be required to develop and/or maintain a physically active lifestyle. Children 
whose actual motor competence is above average for their age are 2.46 times more likely to attain 60 min 
of MVPA per day than their peers whose actual motor competence is below average. These results 
highlight the importance of developing children’s actual motor competence from an early age to increase 
their chances of meeting the MVPA guideline and accordingly obtaining the associated health benefits. 
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Further research is needed to confirm these findings and to more precisely determine the crucial threshold 
level above which youngsters are more likely to attain 60 min of MVPA per day.  
 
Take home message 
The findings of the studies included in this dissertation indicate that actual motor competence is, as 
proposed in the conceptual model (Stodden et al., 2008), significantly positively related to physical activity 
levels in children and young adolescents. However, the correlations between youngsters’ actual motor 
competence and their physical activity levels were not as strong as expected, and the correlation in the 
adolescent sample was, in contrast to the conceptual model’s hypothesis, weaker than the correlations in 
the samples of children in middle and late childhood. 
Further analyses revealed that children with actual motor competence levels below average for their age 
(i.e., relative the population of the same age) were less likely to meet the MVPA guideline compared to 
their peers with average or above average levels of actual motor competence. These findings indicate that 
a minimal level of actual motor competence may be required to develop and/or maintain a physically 
active lifestyle.  
 
1.2.2.2 Perceived motor competence in relation to physical activity 
We found evidence for a significant positive relationship between levels of perceived motor competence 
and levels of physical activity and/or sports participation. Yet, perceived motor competence did not 
significantly predict children’s likelihood of meeting the MVPA guideline. Similar to the association 
between actual motor competence and physical activity, correlations between perceived motor 
competence and physical activity were rather small (.17 ≤ r ≤ .29). Previous studies among children in early 
and middle childhood did not find a significant relationship between perceived motor competence and 
physical activity (Crane et al., 2015; Barnett et al., 2015), but a study among Australian adolescents found 
a moderate correlation between perceived motor competence and physical activity (r = .35, p < .01, 
Barnett et al., 2011). One study even found a significant relationship between perceived motor 
competence measured in childhood and physical activity levels measured in adolescence six years later (r 
= .36, Barnett et al., 2008).  
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Interestingly, when comparing the relationship between actual motor competence and physical activity 
on the one hand and the relationship between perceived motor competence and physical activity on the 
other hand, we notice differences among the various samples. Among American children, the relationship 
between actual motor competence and physical activity was stronger than the relationship between 
perceived motor competence and physical activity (p = .046). Among Flemish children, both relationships 
were comparable in strength (p = .849). In Flemish adolescents, the relationship between actual motor 
competence and physical activity seemed weaker than the relationship between perceived motor 
competence and physical activity, however the difference in strength was not significant (p = .453). As can 
be seen in Table 5, previous studies examining the relationships between both actual and perceived motor 
competence and physical activity, also found divergent results. Among Australian adolescents, the 
relationship between actual object control competence and physical activity was similar in strength as the 
relationship between perceived motor competence and physical activity (.238 ≤ p ≤ .645; Barnett et al., 
2008; Barnet et al., 2011). However, the relationship between actual locomotor competence and physical 
activity was weaker than the relationship between perceived motor competence and physical activity 
(.001 ≤ p ≤ .064). A study among Iranian girls in middle childhood (Khodaverdi et al., 2013) revealed no 
significant difference in strength between the relationship between actual locomotor competence and 
physical activity on the one hand and the relationship between perceived motor competence and physical 
activity on the other hand (p = .363). 
Table 5. Overview of the correlations between actual motor competence and physical activity and 
between perceived motor competence and physical activity, as well as the correlation between actual 
and perceived motor competence 
Sample Measurements AMC - PA PMC - PA AMC-PMC 
7- to 12-year-old 
American children 
(chapter 2.1) 
AMC: TGMD-2 
PMC: SPPC (sport/athletic 
competence subscale) 
PA: objectively measured daily 
PA  
r = .31 
(p < .001) 
r = .17 
(p < .001) 
r = .20 
(p < .001) 
8- to 13-year-old 
Flemish children 
(chapter 2.3) 
AMC: KTK 
PMC: SPPC (sport/athletic 
competence subscale) 
PA: self-reported weekly 
organized sports participation 
r = .28 
(p < .001) 
 
r = .29 
(p < .001) 
 
r = .29 
(p < .001) 
 
12- to 15-year-old 
Flemish adolescents 
(chapter 2.4) 
AMC: KTK 
PMC: CY-PSPP (sport/athletic 
competence subscale) 
PA: self-reported weekly PA & 
organized sports participation 
r = .17 
(p = .014) 
 
r = .24 
(p < .001) 
 
r = .31 
(p < .001) 
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8- to 9-year-old 
Iranian girls 
(Khodaverdi et al., 
2013) 
AMC: TGMD-2  
PMC: SDQ (physical 
ability sub-scale)  
PA: self-reported weekly PA 
r = .39 (Loc) 
(p < .01) 
r = .33 
(p < .01) 
r = .22 (Loc) 
(p < .01) 
16-year old Australian 
adolescents 
(Barnett et al., 2011) 
AMC: GSGA (3 OC & 3 Loc) 
PMC: PSPP (sports competence 
subscale) 
PA: self-reported weekly PA 
r = .14 
(Loc) 
(p < .05) 
r = .35 
(OC) 
(p < .01) 
r = .31  
(p < .01) 
 
r = .30 
(Loc) 
(p < .01) 
r = .46 
(OC) 
(p < .01) 
16-year old Australian 
adolescents *  
(Barnett et al., 2008) 
* childhood OC & 
adolescent PA 
Childhood AMC: GSGA (3 OC & 
3 Loc) 
Adolescent PMC: PSPP (sports 
competence subscale) 
PA: self-reported weekly PA 
r = .08 
(Loc) 
(p > .05) 
r = .28 
(OC) 
(p < .01) 
r = .36  
(p < .01) 
 
r = .12 
(Loc) 
(p > .05) 
r = .34 
(OC) 
(p < .01) 
r = Pearson correlation coefficient 
AMC (Actual Motor Competence): Loc = Locomotor skills; OC = Object Control skills;  
GSGA = Get Skilled Get Active (New South Wales Department of Education and Training, 2000); KTK= Körperkoordinationstest für Kinder; TGMD-
2 = Test of Gross Motor Development 2nd version (Ulrich, 2000) 
 
PMC (Perceived Motor Competence): CY-PSPP = Children and Youth Physical Self-perception profile (Whitehead, 1995); PSPP = The Physical Self-
Perception Profile (Fox & Corbin, 1989); SDQ = Self-Description Questionnaire-1 (Marsh, 1988); SPPC = Self-Perception Profile for children (Harter, 
1985) 
 
PA = physical activity 
 
 
Take home message 
Although perceived motor competence was not found to significantly predict youngsters’ likelihood of 
meeting the MVPA guideline, we found evidence for a positive association between youngsters’ perceived 
motor competence and their physical activity levels in three different studies. These findings suggest that 
youngsters’ perceptions of their own motor competence are important in determining whether or not 
they will engage in physical activity. There might be other factors, next to actual motor competence, that 
affect youngsters’ perceived motor competence. For example, the feedback they receive from their 
environment could influence the perception of their motor competence (Stone & Stone, 1985).  
 
1.2.2.3 The combination of actual and perceived motor competence in relation to physical activity 
In addition to examining how actual and perceived motor competence separately underlie physical activity 
engagement, we examined how they jointly relate to physical activity engagement. This relationship was 
examined by a variable-centered approach, as well as a person-centered approach. 
We applied a variable-centered approach by examining the mediating effect of perceived motor 
competence in the relationship between actual motor competence and weekly time spent in organized 
sports participation among Flemish children in middle and late childhood. The results indicated that 
perceived motor competence partially mediates the relationship between actual motor competence and 
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organized sports participation. These findings provide preliminary support for the hypothesis of the 
conceptual model that, in children in late childhood, perceived motor competence mediates the 
relationship between actual motor competence and physical activity (Stodden et al., 2008). However, 
perceived motor competence was not found to mediate the relationship between actual motor 
competence and the percentage of children meeting the MVPA guideline in a sample of American children 
in middle and late childhood. Further research is needed to examine the exact role of perceived motor 
competence in the relationship between actual motor competence and physical activity. 
The person-centered approach enabled to examine whether and how groups of youngsters with different 
combinations of relative actual and perceived motor competence levels differed from each other in terms 
of physical activity levels. Specifically, we categorized the American children in middle and late childhood 
and the Flemish adolescents in groups based on their relative levels of actual and perceived motor 
competence in comparison with the sample (i.e., relatively low or relatively high) and looked at differences 
in physical activity levels between groups of youngsters with different combined (actual and perceived) 
motor competence profiles. In both samples, we found that youngsters with relatively low levels of both 
actual and perceived motor competence were significantly less physically active than their peers with 
relatively high levels of both actual and perceived motor competence. The findings with regard to the 
physical activity levels of the group combining relatively low levels of actual motor competence with 
relatively high levels of perceived motor competence were less consistent across both studies. In the study 
among American children, this group displayed equally low levels of physical activity as the group with 
relatively low levels of both. The relatively high levels of perceived competence (3.5 on a 1-4 scale) could 
thus not compensate for the relatively low levels of actual competence (i.e., 4th percentile). In the study 
among Flemish adolescents, relatively high levels of perceived motor competence seemed to compensate 
for lower levels of actual motor competence in terms of physical activity engagement: adolescents 
combining relatively low levels of actual motor competence (7th percentile) with relatively high levels of 
perceived motor competence (3.9 on a 1-4 scale), displayed equally high levels of physical activity as the 
group with relatively high levels of actual and relatively low levels of perceived motor competence and the 
group with relatively high levels of both. 
 
Take home message  
The results show that perceived motor competence is a mediating factor in the relationship 
between children’s actual motor competence and their weekly time spent in organized sports. In line with 
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the expectations, the combination of relatively low levels of both actual and perceived motor competence 
is least beneficial, and the combination of relatively high levels of both actual and perceived motor 
competence is most beneficial in terms of physical activity engagement. When youngsters combine 
relatively low levels of actual motor competence with relatively high levels of perceived motor 
competence, results are less consistent, with some results suggesting that relatively high levels of 
perceived competence might compensate for relatively low levels of actual competence, at least in Flemish 
adolescents. Together, these results indicate that the interaction between actual and perceived motor 
competence might (at least in some youngsters) be synergistic and as such be a more decisive underlying 
mechanism of physical activity than only actual motor competence upon itself or perceived motor 
competence upon itself. As such, PE teachers and coaches have the important role to not only enhance 
students’/players’ actual motor competence through the content of their lesson/practice, but also to 
positively affect students’/players’ perceived motor competence through the style of their instruction 
(Vansteenkiste & Soenens, 2015), and accordingly influence youngsters’ inclination to engage in physical 
activities. Previous studies have shown that young children can spectacularly improve their actual motor 
competence through regular participation (i.e., twice a week) in structured, and developmentally and 
instructionally appropriate movement activities (Gagen & Getchell, 2006) in which fundamental motor 
skills are practised and reinforced (Goodway, Crowe, & Ward, 2003; Valentini & Rudisill, 2004; Robinson 
& Goodway, 2009). Likewise, PE teachers and coaches can positively affect children’s perceived motor 
competence by giving them consistent, positive, and process-oriented feedback (Stone & Stone, 1985; 
Mouratidis, Vansteenkiste, Michou, & Lens, 2013; Yin et al., 2008). 
 
1.2.3 Aim 4: actual and perceived motor competence in relation to autonomous 
motivation 
According to Self-Determination Theory (Deci & Ryan, 2000), youngsters who are autonomously motivated 
to engage in physical activity will be more likely to develop and maintain a physically active lifestyle in the 
long-term in comparison with their peers with more controlled forms of motivation or even amotivation. 
Self-Determination Theory states that youngsters who feel more competent (i.e., feel satisfied in their 
need for competence), are more likely to be autonomously motivated towards physical activity and sports 
and will therefore be more inclined to become and remain physically active than youngsters who feel less 
competent (Haerens et al., 2015). Some studies already examined how perceived motor competence 
relates to physical activity (Wang & Biddle, 2001; Bagoien & Halvari, 2005; Jaakkola et al., 2016). 
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Preliminary evidence was found for a positive association between adolescents’ perceived motor 
competence and their autonomous motivation towards PE and physical activity in general. However, this 
relationship has not yet been examined in younger age groups.  
Despite considering competence satisfaction as essential to obtain more autonomous forms of motivation 
and thus to value and enjoy physical activity and sport, Self-Determination Theory does not take into 
account actual motor competence as an underlying mechanism of autonomous motivation towards 
physical activity. Yet, it seems logical that children with high levels of actual motor competence, will have 
higher chances of experiencing competence satisfaction, and will be more autonomously motivated to 
engage in physical activities than their peers with lower levels of actual motor competence. To gain more 
insight into the relationship between actual motor competence and autonomous motivation, and to 
examine whether the positive association between perceived motor competence and autonomous 
motivation holds for younger age groups (next to adolescents and adults) too, the fourth aim of this 
dissertation was to examine how children’s and adolescents’ actual and perceived motor competence 
relate to their autonomous motivation towards different types of physical activities. We first examined 
the relationship between youngsters’ actual motor competence and their autonomous motivation 
towards sports/PE, then looked at the association between their perceived motor competence and 
autonomous motivation, and finally investigated, by means of cluster analyses, how actual and perceived 
motor competence jointly relate to autonomous motivation among Flemish children in middle and late 
childhood, and Flemish adolescents. 
 
1.2.3.1 Actual motor competence in relation to autonomous motivation 
As can be seen in Table 6, we found significant, yet small correlations in one sample of the children in 
middle and late childhood (r = .20, p < .001) and in the sample of adolescents (r = .22, p < .001). In the 
other sample of children in middle and late childhood, we found a trend to significance between children’s 
actual motor competence and their autonomous motivation towards sports (r = .13, p = .097). These 
findings indicate that actual motor competence relates, albeit to a limited extent, to autonomous 
motivation, suggesting that if children and adolescents are better at running, kicking and other 
fundamental motor skills, they will also be more likely to enjoy and value physical activity and sports 
participation. 
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Table 6. Overview of the correlations between actual motor competence and autonomous motivation 
for sports/PE and between perceived motor competence and autonomous motivation for sports/PE 
Sample Type of motivation AMC - autonomous 
motivation 
PMC - autonomous 
motivation 
8- to 13-year-old Flemish 
children (chapter 2.3) 
autonomous 
motivation for sports 
r = .20 
(p < .001) 
r = .35 
(p < .001) 
8- to 11-year-old Flemish 
children (chapter 2.5) 
autonomous 
motivation for sports 
r = .13 
(p = .097) 
r = .34 
(p = .088) 
12- to 15-year-old 
Flemish adolescents 
(chapter 2.4) 
autonomous 
motivation for PE 
r = .22 
(p = .001) 
 
r = .44 
(p < .001) 
 
AMC = Actual Motor Competence; PMC = Perceived Motor Competence 
r = Pearson correlation coefficient 
 
Take home message 
Youngsters’ actual motor competence levels positively relate to their autonomous motivation towards 
sports/PE. These results indicate that actual motor competence could explain some of the variance in 
youngsters’ autonomous motivation towards sports/PE. 
 
1.2.3.2 Perceived motor competence in relation to autonomous motivation 
The results of this dissertation all point towards a moderate association between perceived motor 
competence and autonomous motivation (.35 ≤ r ≤ .44). These results are in line with the results of 
previous studies among adolescents (Wang & Biddle, 2001; Bagoien & Halvari, 2005; Jaakkola, Yli-Piipai, 
Watt, & Liukkonen, 2016) and thus provide further evidence that youngsters’ general perception of their 
actual movement capabilities is an underlying factor of their autonomous motivation.  
Table 6 provides an overview of the correlations between actual motor competence and autonomous 
motivation (for sports and PE, respectively) and those between perceived motor competence and 
autonomous motivation for each of the samples. Among Flemish children in middle and late childhood, as 
well as among Flemish adolescents, we found stronger correlations between perceived motor competence 
and autonomous motivation than between actual motor competence and autonomous motivation (.011 
≤ p ≤ .047), indicating that perceived motor competence might be a more decisive underlying factor of 
autonomous motivation than actual motor competence.  
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Take home message 
We found moderate correlations between children’s and adolescents’ perceived motor competence levels 
and their autonomous motivation towards sports/PE. The importance of perceived motor competence 
with respect to youngsters’ autonomous motivation for sports/PE is in line with our hypothesis, based on 
the pathway between competence satisfaction and autonomous motivation as proposed by Self-
Determination Theory (Deci & Ryan, 2000), and on the conceptual overlap between perceived motor 
competence and competence satisfaction.  
 
1.2.3.3 The combination of actual and perceived motor competence in relation to autonomous 
motivation 
Flemish children with relatively low levels of perceived motor competence were found to be less 
autonomously motivated towards sports than their peers with higher levels of perceived motor 
competence, irrespective of their actual motor competence, suggesting that in terms of children enjoying 
or valuing physical activity, higher levels of perceived competence could compensate for lower levels of 
actual competence. Among adolescents, the group with relatively low levels of both actual and perceived 
motor competence was the least autonomously motivated towards PE. Adolescents with relatively high 
levels of both actual and perceived motor competence were found to be more autonomously motivated 
than those who combined relatively high levels of actual motor competence with relatively low levels of 
perceived motor competence. However, they did not significantly differ in their autonomous motivation 
towards PE from adolescents combining relatively low levels of actual motor competence with relatively 
high levels of perceived motor competence. These findings suggest that, also among adolescents, 
relatively high levels of perceived motor competence can compensate for relatively low levels of actual 
motor competence in terms of autonomous motivation. An adolescent who has relatively high levels of 
actual motor competence but relatively low levels of perceived motor competence on the other hand, was 
in general more autonomously motivated than an adolescent who has relatively low levels of both, but 
was less autonomously motivated than an adolescent who has relatively high levels of both, suggesting 
that relatively high levels of actual motor competence could not fully compensate for the lower levels of 
perceived competence.  
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Take home message 
Based on person-centered analyses, we can conclude that, in terms of autonomous motivation, relatively 
high levels of perceived motor competence can compensate for relatively low levels of actual motor 
competence in children, as well as in adolescents. Furthermore, relatively high levels of actual motor 
competence can also compensate for relatively low levels of perceived motor competence, but not to the 
same degree as high levels of perceived competence can. These findings highlight the importance of 
competence-supportive environments for youngsters to be physically active. Assuming that most (or at 
least some) of the youngsters with higher relative levels of perceived motor competence compared to 
relative actual motor competence also have higher absolute levels of perceived motor competence 
compared to absolute actual motor competence, the findings would also indicate that overestimation of 
competence might be favorable, at least in some youngsters, in terms of autonomous motivation to 
participate in sports. However, this raises the question whether overestimation of competence might also 
be beneficial in terms of psychological health-related factors (e.g., self-esteem) and if so, whether this is 
perhaps more the case for certain youngsters (e.g., youngsters with a fixed mindset) than others (e.g., 
youngsters with a growth mindset).  
 
 
1.2.4 Aim 5: the underlying mechanisms of autonomous motivation and physical 
activity in relation to sports participation  
Finally, we combined two theoretical frameworks and explored whether and how the underlying 
mechanisms of physical activity as proposed by the conceptual model (Stodden et al., 2008) can be 
integrated with the underlying mechanisms of physical activity as proposed by Self-Determination Theory 
(Deci & Ryan, 2000). The results indicated significant positive correlations among actual motor 
competence, perceived motor competence, competence satisfaction, autonomous motivation, and 
weekly sports participation respectively (.12 ≤ r ≤ .60, p ≤ .01). This suggests that all variables are, as 
hypothesized, positively related to each other. When examining how perceived motor competence, 
competence satisfaction, and autonomous motivation respectively mediated the relationship between 
actual motor competence and weekly organized sports participation, we found that actual motor 
competence predicts participation in organized sports and that this relationship is, as proposed in the 
conceptual model (Stodden et al., 2008), mediated by perceived motor competence. Perceived motor 
competence was also found to significantly predict competence satisfaction and autonomous motivation 
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towards sports, but the last two Self-determination Theory-related constructs did not have an additional 
mediating effect (next to perceived motor competence) in the relationship between actual motor 
competence and organized sports participation. Supplementary analyses were conducted to examine the 
moderating role of autonomous motivation in the relationship between actual motor competence and 
weekly organized sports participation. The results showed a significant moderating effect of autonomous 
motivation (B = .125, p = .001) in the relationship between actual motor competence and weekly organized 
sports participation indicating that high levels of autonomous motivation reinforce the relationship 
between actual motor competence and organized sports participation. In other words, actual motor 
competence and autonomous motivation seem to have a synergistic effect in relation to children’s 
participation in organized sports, so that children who are more autonomously motivated more fully 
exploit their motor competencies in terms of their participation in organized sports.  
 
Take home message 
We found correlational support for the underlying pathways of physical activity as proposed by the 
conceptual model (Stodden et al., 2008) and Self-Determination Theory (Deci & Ryan, 2000) but when 
investigating a model combining both pathways (i.e., perceived motor competence, competence 
satisfaction, and autonomous motivation as respective mediators in the relationship between actual 
motor competence and sports participation), only perceived motor competence was found to be a 
significant mediator in the relationship between actual motor competence and sports participation. 
Preliminary evidence was found for the moderating role of autonomous motivation in the relationship 
between actual motor competence and weekly organized sports participation.   
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2 Theoretical implications and directions for future research 
In the next section we formulate some directions for future research in relation to extracurricular school-
based sports and motor competence, and summarize the theoretical implications of the findings of this 
dissertation with respect to the conceptual model (Stodden et al., 2008) and Self-Determination Theory 
(Deci & Ryan, 2000). 
 
2.1 Extracurricular school-based sports participation 
The findings of this dissertation revealed a significantly positive association between extracurricular 
school-based sports participation, autonomous motivation for sports, and physical activity in Flemish 
children in late childhood and in Flemish adolescents. Future studies could examine whether and how 
these positive relationships are influenced by biological and demographic factors such as sex, ethnicity, 
socio-economic status or number of siblings. As the cross-sectional design of our studies do not allow to 
determine whether extracurricular school-based sports participation during childhood and/or adolescence 
triggers more autonomous motivation for sports and a physically active lifestyle in the short- and long-
term, it is recommended that future studies examine the causal relationships between extracurricular 
school-based sports participation, autonomous motivation for sports, and physical activity. Longitudinal 
studies and intervention studies could provide more insight into this matter. Intervention studies could 
pay special attention to students’ needs for autonomy (e.g., offering choices in relation to the content of 
the extracurricular school-based sports offered in the intervention), competence (e.g., offering exercises 
that are challenging yet achievable), and relatedness (e.g., showing a personal interest in the participating 
students). Applying a personal and motivational approach will be particularly important in young 
adolescents as the transition from late childhood to early adolescence, which coincides with the transition 
from elementary school to secondary school, is associated with a steep drop in extracurricular school 
based sports participation. It is also recommended, especially in the above age group, to examine the 
potential mediating and/or moderating role of health-related correlates such as actual and perceived 
motor competence and autonomous motivation in relation to participation in extracurricular school-based 
sports, other forms of organized sports and physical activity in general. Youngsters who participate in 
physical activities, including extra-curricular school-based sport activities, can become more 
autonomously motivated for several reasons. First, if the activities are fun and exciting, participants can 
experience the joy of being physically active, which can feed into their autonomous motivation towards 
physical activity (Kanters & Bocarro, 2012). Second, because youngsters’ motor skills are likely to develop 
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from participating in extracurricular school-based sports, it is hypothesized that increased participation 
can also enhance actual and perceived motor competence, and in turn autonomous motivation to be 
active, which could then again foster future participation.  
 
2.2 The conceptual model: confirmation of the hypotheses? 
The conceptual model (Stodden et al. 2008) hypothesizes a reciprocal and developmentally dynamic 
relationship between actual motor competence and physical activity with actual motor competence 
driving physical activity levels among children in middle and late childhood. The relationship is assumed to 
strengthen with increasing age and to be mediated by perceived motor competence. The relationship 
between actual and perceived motor competence is also suggested to vary in strength across 
developmental time, due to the development of more sophisticated cognitive skills across childhood 
(Harter & Pike, 1984; Noordstar et al., 2016b) and a shift to more performance-based feedback with 
increasing age (Marsh & Craven, 1997). Previous research (see Robinson et al., 2015 for an overview) 
provided empirical support for most of the relationships as hypothesized by the conceptual model with 
some of the paths being extensively tested and consistently confirmed and other paths being moderately 
tested and/or partially confirmed. Figure 1 provides a visual representation of the conceptual model’s 
assumed relationships and their respective degrees of confirmation based on the results of the studies 
included in this dissertation. 
 
Figure 1: Confirmation of the relationships as hypothesized in the conceptual model (Stodden et al. 2008) 
based on the studies included in this dissertation. A black arrow indicates overall confirmation of the 
hypothesis; a dark grey arrow indicates partial confirmation of the hypothesis; a light grey arrow indicates 
limited confirmation of the hypothesis. The direction of the relationship is indicated below the arrows. 
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Adapted from Robinson, L. E., Stodden, D. F., Barnett, L. M., Lopes, V. P., Logan, S. W., Rodrigues, L. P. et 
al. (2015). Motor Competence and its Effect on Positive Developmental Trajectories of Health. Sports 
Medicine, 45(9), 1273-1284. 
 
Below is an overview of the evidence that was found in this dissertation with respect to each of the 
relationships a proposed by the conceptual model (Stodden et al., 2008). 
1. The findings of this dissertation, with small to moderate correlations between youngsters’ actual 
motor competence and their physical activity levels, confirm the central hypothesis of the 
conceptual model. Yet, little evidence was found that this relationship strengthens with increasing 
age. Future research could provide more insight into the reasons why the association among 
adolescents seems weaker than the association among children. One possible strategy to do so, is 
to apply a person-centered approach, like the one which was used in chapter 2.2 of this 
dissertation. It is also recommended that future studies further examine whether and how the 
relationship between motor competence and physical activity varies depending on the definition 
and operationalization of physical activity (e.g., MVPA, organized sports participation,…) and 
motor competence (e.g., general motor competence, object control competence, locomotor 
competence…). 
 
2. We found small to moderate correlations for the relationship between actual and perceived motor 
competence in all examined age groups but youngsters with similar actual motor competence 
levels were found to differ in the degree to which they perceive themselves as competent, 
suggesting that the positive relationship between actual and perceived motor competence as 
hypothesized by the conceptual model, might not strengthen with increasing age and/or may be 
less applicable in some youngsters. It is recommended that future studies further explore the 
alignment between youngsters’ actual and perceived motor competence and thus further 
investigate whether and why some youngsters over- or underestimate their competence, and, if 
so, how these youngsters might differ from each other with respect to certain characteristics. It 
would also be useful to investigate which sources of information youngsters predominantly rely 
on to judge their competence and whether a variation in the preferred sources of information can 
explain why children with similar actual motor competence levels can differ in their perceived 
competence levels. Likewise, it would also be interesting to further examine whether 
overestimation of competence might be beneficial in terms of (motivation for) physical activity 
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engagement compared to accurate estimation and/or underestimation of competence and if so, 
which conditions determine whether overestimation might perhaps be more beneficial in certain 
groups of children (e.g., children with a fixed mindset) than in others (e.g., children with a growth 
mindset). As we found differences in strength in the correlation between actual and perceived 
motor competence in boys compared to girls, it is also recommended to examine whether there 
might be sex-related differences in youngsters’ preferred sources of information to judge their 
competence. 
 
3. The findings from the studies in the present dissertation point towards positive correlations 
between children’s and adolescents’ perceived motor competence and physical activity levels but 
in this relationship too, we did not find strong evidence for a gradually strengthening correlation. 
Future studies, especially in younger age groups, could benefit from using a pictorial scale to 
measure perceived motor competence. A pictorial scale, such as the one developed and validated 
by Barnett, Ridgers, Zask, & Salmon (2015), makes it easier for children to visualize the skills in 
relation to whom they are asked to rate their competence. An additional advantage of the above 
mentioned pictorial scale is that the skills included in the scale are the same skills as those in the 
TGMD-2 (Ulrich, 2000), used to measure actual motor competence.  
 
4. Mixed results were found with respect to the mediating role of perceived motor competence in 
the relationship between actual motor competence and physical activity. Perceived motor 
competence was not found to mediate the relationship between actual motor competence and 
the percentage of children meeting the MVPA guideline. However, the results of another study 
included in this dissertation provide evidence that perceived motor competence might be a 
(partial) mediator in the relationship between actual motor competence and physical activity (or 
more specifically organized sports participation) among children in middle and late childhood and 
thus confirm the conceptual model’s hypothesized mediating role of perceived motor 
competence. The synergistic relationship between actual and perceived motor competence in 
terms of physical activity was also confirmed by the finding that the combination of relatively high 
levels of both actual and perceived motor competence seems to be most beneficial in terms of 
physical activity levels while the opposite profile (i.e., relatively low levels of both actual and 
perceived motor competence) seems to be least beneficial. Interestingly, high levels of perceived 
competence were found to compensate for relatively low levels of actual competence in some 
269 
 
youngsters. More research is needed to further examine the mediating effect of perceived motor 
competence in the relationship between actual motor competence and physical activity. It would 
be interesting to examine whether and how the degree to which perceived motor competence 
mediates the relationship between actual motor competence and physical activity depends on 
youngsters’ actual motor competence levels. 
 
5. Although not discussed in this dissertation, we found evidence in one of the studies for the 
proposed positive (and negative) spiral of engagement with relatively high levels of actual and 
perceived motor competence being related to higher levels of physical activity and better BMI-
scores (and vice versa). Future research could confirm these findings and examine whether the 
proposed positive and negative spiral of engagement continue to exist throughout adolescence.  
 
2.3 Combining the conceptual model and Self-Determination Theory  
Self-Determination Theory (Deci & Ryan, 2000) suggests that children’s and adolescents’ need for 
competence will be satisfied in a well-structured environment, while the same need will probably get 
frustrated in chaotic sports environments. To illustrate, children are more likely to feel satisfied in their 
need for competence if their PE teachers customize the instructions, feedback, and assigned exercises 
according to their progress (Mouratidis et al., 2013; Vansteenkiste & Soenens, 2015). Although a 
substantial number of studies have already examined how the social context can affect competence 
satisfaction (next to autonomy satisfaction and relatedness satisfaction), Self-Determination Theory 
researchers have paid little attention to the role of actual (motor) competence. While PE teachers and 
sports coaches may impact youngsters’ motivation and sustained physical activity engagement through 
their way of interacting with children and adolescents, it is important to also take into account the role of 
actual motor competence. A child who is unable to catch a ball or to jump over a rope might experience 
the learning process as less rewarding or even frustrating than more competent children, even if his/her 
PE teacher provides encouragement and optimally challenging exercises. It would thus be interesting to 
investigate whether teachers’ or coaches’ motivating style interacts with youngsters’ actual motor 
competence in terms of predicting perceived motor competence, competence satisfaction, autonomous 
motivation, and physical activity. 
The moderate correlation between children’s perceived motor competence and their competence 
satisfaction, combined with the finding that the relationship between competence satisfaction and 
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autonomous motivation was stronger than the relationship between perceived motor competence and 
autonomous motivation, seems to confirm that competence satisfaction and perceived motor 
competence are indeed two closely related, yet different constructs. Future studies could include 
measurements of both constructs to further examine how they relate to and interact with each other, and 
predict autonomous motivation. 
The results of this dissertation furthermore provide some preliminary proof that youngsters’ actual motor 
competence is positively related to their perceived motor competence, competence satisfaction, and 
autonomous motivation towards sports/PE. Both perceived motor competence and competence 
satisfaction were also found to positively relate to each other and to autonomous motivation. These 
findings indicate that skilled children might feel more satisfied in their need for competence and 
accordingly experience more enjoyment while engaging in physical activities/sports than their less-skilled 
peers. As such, PE teachers and sports coaches could motivate youngsters to be physically active by 1) 
enhancing their actual motor competence through the content of the lesson/practice, and 2) supporting 
their feelings of competence through the style of the instruction. 
To conclude, the results of this dissertation suggest that not only competence satisfaction and perceived 
motor competence are underlying mechanisms of autonomous motivation for physical activity, but also 
actual motor competence. Therefore, Self-Determination Theory could, in the context of sports and 
physical activity, be expanded by including actual (motor) competence as an additional factor underlying 
autonomous motivation and subsequently motivated behaviors such as physical activity. Likewise, it is 
recommended to expand the conceptual model with motivational constructs. The conceptual model could 
also be further optimized by including the hypothesized directions of the relationships among physical 
activity, actual motor competence, perceived motor competence, health-related physical fitness, and 
obesity in (young) adolescents.  
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3 Practical implications  
This dissertation investigated how children and adolescents can be motivated to develop a physically 
active lifestyle. Specifically, we looked into the role of extracurricular school-based sports as a potentially 
motivating context, and into the role of motor competence as a potential underlying factor. The findings 
and conclusion of this dissertation may be relevant to (PE) teachers, coaches, health practitioners, and 
local policy makers. Hence, we highlight some practical implications in the following section. 
 
3.1 Motivating children and adolescents to develop a physically active lifestyle: 
the role of extracurricular school-based sports  
Since the results of this dissertation show that a majority of children in late childhood participate in 
extracurricular school-based sports if their school has an extracurricular school-based sports program, and 
that participants are more physically active and autonomously motivated towards sports than their non-
participating peers, it is recommended to encourage principals and teachers from elementary schools 
without an extracurricular school-based sports program to organize such a program in the future. 
Participation rates in secondary school are in general lower, yet encouraging as one fifth of the adolescents 
without community membership were found to participate in extracurricular school-based sports. The 
results furthermore indicated that participation in extracurricular school-based sports is also in secondary 
education associated with higher levels of physical activity and autonomous motivation. It is thus 
recommended to try to increase participation rates among adolescents, especially among those at risk for 
an inactive lifestyle. There are several strategies that might contribute to the realization of this aim.  
First of all, it is recommended to optimize the content of the current extracurricular school-based sports 
programs. A survey conducted with the participants of the first two studies of this dissertation found that 
the sports that are most frequently offered within the extracurricular school-based sports context only 
partially correspond to the sports in which the youngsters would like to participate (De Meester et al., 
2016). Shifting the focus from traditional team sports to more alternative and recreational sports and 
sports that are more appealing to girls, might attract more youngsters (and especially girls) who have little 
affinity with community-based sports and who previously showed no or little interest in participating in 
extracurricular school-based sports (Oliver et al., 2009; Oliver & Hamzeh, 2010; Jago et al., 2011). It is also 
important that students have a say in the sports that are being included in the extracurricular school-based 
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sports program. For some students this may pave the path to extracurricular school-based sports 
participation (Enright & O'Sullivan, 2012; Tannehill, MacPhail, Walsh, & Woods, 2015).  
Secondly, it is recommended that PE teachers, classroom teachers, and others involved in the organization 
of extracurricular school-based sports pay sufficient attention to the announcement of extracurricular 
school-based sports activities and are attentive to incorporating a personal and motivating approach when 
promoting these activities to students. Focus group conversations conducted with a selection of the 
participants of the first two studies of this dissertation (i.e., students who had indicated to never or rarely 
participate in extracurricular school-based sports and sports outside the school context) revealed that 
students felt not adequately informed about the existing extracurricular school-based sports programs at 
their school (De Meester et al., 2016). Especially in secondary schools, with high student enrollment and 
limited direct contact moments between PE teachers and students, it can be challenging to foster students’ 
enthusiasm to participate in extracurricular school-based sports. Nonetheless, it is especially important to 
motivate secondary school students to participate in extracurricular school-based sports, especially those 
who just transitioned from elementary school. After all, participation rates generally show a steep decline 
during the transition from elementary school to secondary school but stay relatively stable during the 
ensuing years. If extracurricular school-based sports programs would succeed in losing less students in the 
early stages of secondary education, they might thus be able to retain a large portion of their participants 
throughout the following years.  
Next to increasing the number of schools offering extracurricular sports as well as increasing the 
participation rates of their pupils/students, it is also recommended to facilitate the transfer from 
participation in extracurricular school-based sports to participation in sports and physical activity outside 
the school environment. While children in late childhood who participate in extracurricular school-based 
sports were found to have a more physically active lifestyle than their peers who do not participate, it 
seems that participating adolescents are, apart from an additional moment of physical activity during 
extracurricular school-based sports participation, not necessarily more physically active than their non-
participating peers outside the extracurricular school-based sports context. In this regard, it is crucial to 
offer students the chance to acquire new skills and to develop a positive attitude towards sports through 
participation in extracurricular school-based sports (Kanters & Bocarro, 2012). These endeavors might 
result in higher levels of autonomous motivation towards sports (since extracurricular school-based sports 
participation is associated with higher levels of autonomous motivation) and accordingly increased 
participation in sports and physical activities outside the school context. 
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3.2 Motivating children and adolescents to develop a physically active lifestyle: 
the role of motor competence 
This dissertation shows that youngsters with low levels of actual and perceived motor competence are, in 
general, less physically active and less autonomously motivated to participate in sports than their peers 
with higher levels of actual and/or perceived motor competence. While perceived motor competence 
seems to be the more decisive underlying factor (compared to actual motor competence) in terms of 
autonomous motivation, it is rather the synergistic interaction between actual and perceived motor 
competence that has the greatest impact on physical activity levels with the requirement of a minimal 
level of actual motor competence (i.e., above the proficiency barrier) to meet the health-related MVPA 
recommendation of at least 60 min a day. These findings have some practical implications. 
First of all, it is recommended to enhance children’s actual motor competence from an early age. Previous 
studies revealed that children’s fundamental motor skills do not develop naturally through maturational 
processes or by engaging in free play (Payne & Isaacs, 2002; van Beurden et al., 2003; Gallahue et al., 2012; 
Haywood & Getchell, 2014). It is thus recommended that parents, and later on PE teachers and coaches, 
stimulate children to explore and experiment with different locomotion patterns and objects in order to 
develop their motor competence. Parents can create a stimulating environment for movement by 
providing opportunities in the immediate vicinity of the house. Furthermore, they can foster their child’s 
motor competence by playing and being active with the child (e.g., playing with a ball, Lenoir, Bardid, De 
Martelaer, Huyben, & Seghers, 2014). With increasing age, it is important to offer children organized 
movement activities. Initiatives like the so called ‘parent/child gymnastics’ allow toddlers as young as 18 
months (and sometimes even younger) to develop their motor skills in a playful way. In Flanders, children 
in early and middle childhood can further develop their fundamental motor skills in a ‘Multimove’ 
program, which specifically aims at developing the twelve fundamental motor skills (Lenoir et al., 2014).  
Secondly, it is important that health professionals such as PE teachers and coaches not only try to improve 
children’s actual motor competence but also focus on endorsing their perceived motor competence, and 
enjoyment. They can achieve these goals by using autonomy and competence supportive teaching 
practices and applying differentiated instruction (Vansteenkiste & Soenens, 2015). Furthermore, providing 
structure has proven to be a key factor for the development of perceived motor competence. PE teachers 
and coaches can provide structure by means of six pillars: 1) creating clarity, 2) showing confidence and 
providing challenge, 3) consistent monitoring, 4) providing appropriate assistance, 5) giving motivating 
feedback, and 6) encouraging self-reflection. Moreover, they could try to not only instruct, but to also 
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evaluate in a competence-supportive manner. For example, using ‘assessment for learning’ strategies (i.e., 
strategies to assess a child's personal progress) rather than ‘assessment of learning’ strategies (i.e., 
strategies to assess a child’s achievement against outcomes and standards) could help foster children’s 
perceived motor competence (Broadfoot et al., 2002). PE teachers and coaches can achieve this goal by 1) 
applying transparent assessment criteria (Vansteenkiste et al., 2012), (2) providing (positive) feedback 
(Mouratidis et al., 2013), and (3) giving feedforward (Roderick & Engel, 2001) while evaluating. 
Since actual and perceived motor competence were both found to be an underlying mechanism of 
autonomous motivation towards physical activity, it is also recommended to expand and/or adapt the 
currently existing health-interventions in children and adolescents with components that foster the 
development of both. Such expansions/adaptations could effectuate long-term intervention results since 
autonomous motivation is associated with perseverance in long-term physical activity engagement 
(Ntoumanis et al., 2014). Special attention should be paid to children and adolescents with low levels of 
both actual and perceived motor competence as this combination was found to be disadvantageous in 
terms of (autonomous motivation towards) physical activity engagement. 
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4 Strengths and limitations  
In this section, we discuss the main strengths and limitations of the studies included in the present 
dissertation, starting with an overview of the most important strengths. 
The first strength is the large sample sizes that were used across the studies. Each study sample consisted 
of a collection of diverse sub-groups (e.g., students from different classes and from different schools or 
students from schools in different states, located in different areas). This allowed us to presume that the 
study participants (to a great extent) reflected the characteristics of the population from which they were 
selected. Therefore, it may be assumed that the study results are representative of the respective 
populations.  
Furthermore, we made use of samples which differed in age (and nationality). As such, we covered several 
populations, which enabled cross-age comparisons. By also including Flemish samples, we were able to 
expand and thus contribute to the existing literature, which was predominantly based on Anglo-Saxon 
study results.  
Another strength is the use of different approaches, and accordingly different statistical analyses, to 
answer one and the same research question. By combining variable- and person-centered approaches, we 
were able to gain new insight into the relationship between actual and perceived motor competence. The 
person-centered approach also enabled a deeper understanding of how actual and perceived motor 
competence are combined within youngsters, and in turn relate to their physical activity levels and their 
autonomous motivation. With respect to youngsters’ actual motor competence, we even made use of 
different methods within the person-centered approach (i.e., categorizing with respect to the study 
sample and categorizing with respect to the population), which allowed us to gain a more comprehensive 
understanding of the relationship between youngsters’ actual motor competence and their physical 
activity.  
In addition to using various statistical approaches, we also used and combined different theoretical 
frameworks. By simultaneously looking into underlying mechanisms of physical activity as proposed by the 
conceptual model (Stodden et al., 2008) and underlying mechanisms of physical activity as described by 
Self-Determination Theory (Deci & Ryan, 2000), we were able to bring two different perspectives closer 
together. In one chapter (2.3) we even tried to merge the two theoretical frameworks. 
The use of objective measurements of actual motor competence and physical activity (in chapter 2.1 and 
2.2, as opposed to self-report questionnaires in chapter 1.1, 1.2, 2.3, and 2.4) is another strength. 
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Objective measurements exclude the risk of overestimation and/or mixed method variance (Lindell & 
Whitney, 2001). 
 
Inevitably, the studies in this dissertation were also subject to some limitations. Below is an overview of 
the most important limitations. 
The biggest limitation is the cross-sectional design of the studies. Due to this limitation, the results do not 
provide causal evidence regarding significant relationships that were found among study variables. 
Although the interpretation of the study results regarding the association between motor competence 
and physical activity in children in middle and late childhood and in adolescents was based on the 
conceptual model (Stodden et al., 2008) with motor competence being the driving force of physical activity 
in late childhood (and not the other way around), we have less theoretical evidence to support the 
hypothesized direction of the relationship between extracurricular school-based sports participation and 
physical activity. To gain more insight into the direction of the significant relationships that were found in 
each of the studies, and to understand how these relationships may change over time, longitudinal or 
intervention studies could be conducted. 
The second limitation (in chapter 1.1 and 1.2) is the way children and adolescents were classified in terms 
of extracurricular school-based sports participation. Youngsters who only participated once in 
extracurricular school-based sports during the school year in which the data were collected, were classified 
as extracurricular school-based sports participants. However, based on the average weekly participation 
time of the participants (and the high percentage of participants engaging in extracurricular school-based 
sports for at least one hour per month), it is reasonable to assume that most youngsters who were 
classified as extracurricular school-based sports participants took part in extracurricular school-based 
sports on a regular basis.  
Another limitation is that the items of the scale which was used to measure perceived motor competence 
(i.e., the sport/athletic competence subscale of the SPSS; Harter, 2012) do not align very well with the 
tests that were used to measure actual motor competence (i.e., the TGMD-2; Ulrich, 2000; the KTK; 
Kiphard & Schilling, 1974; Kiphard & Schilling, 2007). Furthermore, the sport/athletic competence subscale 
implies an explicit comparison with others since youngsters are asked to specify their perceived motor 
competence in comparison with other youngsters. Different youngsters may have different frames of 
reference (e.g., peers of the same sex versus peers of both sexes, or only peers versus also younger and/or 
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older children, or class mates versus sports team mates) when rating themselves, which might have 
affected their answers. For instance, a boy who is playing soccer at a high level might compare himself 
with his (most likely very skilled) team mates and as such perceive his own motor competence as being 
below average. In addition, the four-choice structured answering format of the sport/athletic competence 
subscale is rather complicated as it first requires a child to decide with which kind of child he or she 
identifies most, the one described in the first part of the sentence or the one described in the second part 
of the sentence and then requires the child to decide whether the description in the part of the sentence 
he/she chose is “really true” or “sort of true” for him/her. Although the sport/athletic competence 
subscale has been validated in 3rd grade children and children were assisted while filling out the 
questionnaire, it is possible that the answering format was rather complicated for children.  
The use of two different measurement instruments to measure motor competence (i.e., the process-
oriented TGMD-2 in the American sample and the product-oriented KTK in the Flemish samples) entails a 
limitation. When comparing the motor competence scores of the American sample with the motor 
competence scores of the Flemish samples, it must be taken into account that the scores of the American 
sample mainly represent the quality of the children’s movement in six motor skills that require fluid 
coordinated movements of the body when moving in a certain direction (i.e., locomotion) and six motor 
skills that demonstrate efficient throwing, striking, and catching movements (i.e., object control; Ulrich, 
2000) while the scores of the Flemish sample mainly represent a product score of children’s achievements 
while performing motor skills that require coordinated movements and/or stability (Kiphard & Schilling, 
1974; Kiphard & Schilling, 2007).  
Another limitation is that the actual motor competence norms which were used with respect to the KTK 
were established over 40 years ago. It must be taken into account that changes in behavioral patterns 
which impact motor development can occur through the course of time (Lenoir & Vandorpe, 2013). As 
such, previously established norms might no longer relate to what is considered normal or abnormal (or 
in this case low, average, or high actual motor competence). In 2013, new KTK-norms were established for 
Flemish children based on the scores of 2470 Flemish 6- to 12-year-olds in 2007 and 2008 (Vandorpe et 
al., 2011) and 423 Flemish 5-year-olds in 2012 and 2013 (Lenoir & Vandorpe, 2013). While these new 
norms are adapted to the current situation in Flanders, they cannot simply be copied and used in other 
cultures. The updated norms allow monitoring the evolution of Flemish children’s motor development 
over time. However, to enable the comparison of study results across different countries, we still use the 
internationally applied norms as established by Kiphard & Schilling (1974) 
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Despite the advantages of using person-centered analyses, it must be noted that the way we labeled some 
of the groups of youngsters as over- or underestimators in chapter 2.4 was, in hindsight, not entirely 
correct. To label a youngster as overestimator (or underestimator), his/her absolute perceived motor 
competence score should be higher (or lower) than his/her absolute actual motor competence score. 
However, the groups (i.e., clusters) of youngsters in chapter 2.4 were made based on relative scores of 
actual and perceived motor competence (i.e., compared to the sample). The misalignment between some 
youngsters’ relative actual motor competence scores and their relative perceived motor competence was 
in some cases incorrectly interpreted as an overestimation or underestimation of competence. With this 
information in mind, we used a different, three-step procedure in chapter 2.3 and 2.5 to label the profiles 
relative to the sample. We believe that this was a better procedure since we used the same standards (i.e., 
score relative to the study sample) for both the labeling and the categorization. 
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5 Conclusion 
The present dissertation examined the role of extracurricular school-based sports and motor competence 
in motivating children and adolescents to develop a physically active lifestyle. 
Extracurricular school-based sports participants were found to be more physically active and more 
autonomously motivated towards sports than their non-participating peers. Convincing schools that do 
not yet have an extracurricular school-based sports program to organize extracurricular school-based 
sports, and further optimizing the currently existing extracurricular school-based sports programs, could 
lead to higher participation rates, including among youngsters at risk for an inactive lifestyle. Higher 
participation rates could then result in an increase of youngsters meeting the health-related MVPA 
recommendation and in a shift towards more autonomous forms of motivation towards sports. 
The studies included in this dissertation also revealed that both actual and perceived motor competence 
are underlying mechanisms of (autonomous motivation for) physical activity and that youngsters with 
similar actual motor competence levels can substantially differ in the degree to which they perceive 
themselves as competent. Youngsters’ actual motor competence might thus not be the only decisive factor 
underlying their perceived motor competence. Other factors such as type and amount of feedback, frame 
of reference, and personal characteristics might also influence their perceptions. A minimal level of actual 
motor competence seems to be required for children to develop and/or maintain a physically active 
lifestyle while, in some adolescents, relatively high levels of perceived competence can compensate for 
relatively low levels of actual competence in terms of physical activity levels. As such, it is important to 
foster youngsters’ actual motor competence through organized movement activities, and to enhance their 
perceived motor competence through autonomy and competence supportive teaching practices and 
differentiated instruction. 
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